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ABSTRACT 
On-line course delivery is a contemporary form of instruction. A unique and 
uncharacterized learning environment is associated with on-line delivery. Our objective for 
this study was to describe and compare student achievement and satisfaction with 
asynchronous, on-line learning courses to synchronous learning using two-way interactive, 
televised courses. Two horticulture courses were developed in both synchronous and 
asynchronous versions for this study. Asynchronous formats were designed and delivered as 
on-line courses over the World Wide Web by using the Web Course Tools (WebCT) 
courseware program. The Iowa Communications Network (ICN) fiber optic system was 
used to deliver the synchronous formats as two-way interactive audiovisual courses. Student 
achievement and student satisfaction were measured and compared by delivery format. 
Significant differences were found between students emolled in the synchronous and the 
asynchronous course delivery formats for achievement based on quiz scores and satisfaction 
with learning and course format. No differences were found in student satisfaction with 
interaction, design project scores, or total achievement scores. Based on learner satisfaction 
and achievement, on-line courses are comparable with two-way interactive audiovisual 
courses as a method for distance education delivery. Since prior research studies have found 
student achievement and satisfaction with ICN delivery to be equal to that of traditional 
instruction, on-line instruction may be considered equally comparable to traditional face-to-
face classroom instruction. 
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CHAPTER I: INTRODUCTION 
Introduction 
The future of distance education is one of increasing variety and natural technology 
progression. As technology progresses, the importance of distance learning in a rapidly 
changing educational environment will increase (Boschrnann, 1995). Computers and fiber 
optic systems have greatly expanded distance education opportunities. Along with this 
expansion, educators need to assess the attitudes and opinions of students in these new 
learning environments as created by technology changes (Sorenson, 1997). 
Knowles (1980) identified "new" educational delivery systems as one of the main 
elements that would influence adult education in the 1980's and 1990's. He also predicted 
new systems of delivery would enable persons to continue their education at a time and 
location that is convenient to them. In the 2000's, these elements, as foreseen by Knowles, 
have become routine in the educational arena. Bates (1995) recognized that realizing the 
importance of new technology to education is one thing, but adopting it for use in teaching is 
a challenge that should not be overlooked amidst an eagerness to provide distance education. 
If distance education courses are to be improved upon, it becomes necessary for 
educators to access all available information regarding participant expectations and course 
performance with the course delivery formats available. In the face of continuous technology 
change, instructional delivery formats and tools should be investigated in an ongoing fashion 
to ensure the best possible selection for educational use has been made. 
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According to Biner, Dean, and Mellinger (1994), student satisfaction is just as 
important in assessing the effectiveness of a distance course or program as student 
performance. Because on-line courses are considered a relatively new form of distance 
education instruction, it is essential to determine whether students can obtain what they 
perceive to be a satisfactory learning experience in a totally on-line course. Student 
satisfaction reflects the students' overall attitude toward the learning experience and 
perceived effectiveness of a course. 
Statement of the Problem 
There are many different teaching formats now available for use by both on-campus 
and off-campus distance students. At Iowa State University, credit courses are offered using 
several modes of delivery. These delivery options include: 1) traditional classroom face-to-
face instruction; 2) instruction delivered over the Iowa Communications Network (ICN); 3) 
videotaped courses; 4) on-line courses over the World Wide Web; 5) CD-ROM; or 6) any 
combination of the above formats. This study examined two of these delivery options for 
distance education, asynchronous courses delivered on-line through the Internet and 
synchronous courses deliyered via the Iowa Communications Network. 
The overall purpose for this study was to determine if outcomes of asynchronous on-
line courses are similar to synchronous ICN courses in regard to student achievement and 
student satisfaction. 
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Rationale 
The primary purpose of this study was to ascertain whether students could obtain a 
similar quality learning experience by synchronous and asynchronous course delivery 
formats for two courses in horticulture. Specific objectives of this study were to: 
1. Describe the prior experience, education, and motivation of students taking 
horticulture courses by the ICN and on-line instructional delivery formats. 
2. Determine ifthere are significant differences in student achievement between ICN 
and on-line delivery formats. 
3. Determine differences in the levels ofleamer satisfaction between on-line and ICN 
delivery formats. 
Research Questions 
The investigational hypotheses proposed for this study were: 
1. There is no significant difference between achievement of students taking horticulture 
courses by ICN and on-line as measured by quiz scores, design project scores, and 
total achievement. 
2. Students' satisfaction with courses delivered by ICN and on-line formats are 
comparable. 
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Assumptions of the Study 
This study assumes that the data collected is representative of students emolled in 
asynchronous courses offered by on-line instruction and of students emolled in synchronous 
courses delivered via the ICN. 
An additional assumption underlying this study is that instruction by the Iowa 
Communications Network replicates that of traditional, face-to-face classroom instruction in 
those instances where space or location is a factor. The study also assumes that traditional 
face-to-face classroom instruction is an effective method of instruction. 
Definition of Terms 
The definitions of terms that were used in this research study are defined below. 
Asynchronous - Instruction and communication between students and instructor that does not 
take place in real time. In this type of course delivery format, communication takes place at 
differing times and often at the convenience of the user (Foshee, 1999). 
Correspondence course -A course that is taken by lessons received and returned by mail. 
This is the original form of distance education and is at least 150 years old (Hanson, 1997). 
Delivery formats -According to Foshee (1999) educational technologies (video, audio, 
computer based, web-delivered) fall into the following delivery format categories: Analog, 
Digital, Compressed, Packetized, Synchronous, Asynchronous, and Full-Motion. This study 
will examine synchronous course delivery via the ICN and asynchronous courses delivered 
on-line. 
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Distance education - "Institution-based, formal education where the learning group is 
separated geographically, and where interactive telecommunications systems are used to 
connect learners, resources, and instructors" (Simonson, Smaldino, Albright, & Zvacek, 
2000). 
Internet- Global network for connecting smaller on-line computer networks. An integral 
part of the interactive information "superhighway" made possible by personal computers, 
"The Internet appears to be the ultimate decentralizer in the learning equation, making truly 
widespread access to knowledge a greater reality than ever before in the history of 
education." (Ellis & Fouts, 1996, p. 120-121). 
Interactive television - A learning environment that allows live two-way audio and video 
communication between students and teacher at multiple sites (Baker, 1997). 
Iowa Communications Network (ICN) - A state agency administrating the fiber optics 
network used for delivery of synchronous, two-way, fully interactive audio and video 
distance education courses statewide (Simonson, 1997). 
Master Gardener- A volunteer program, which consists of 48 contact hours of horticultural 
training, as provided by Iowa State University faculty and staff, in return for 40 hours of 
volunteer community service by the participants. Since its initial inception, the Iowa Master 
Gardener program has trained over 4,000 people in 97 oflowa's 99 counties (Story County 
Extension, 2002). 
On-line course - A course developed and taught asynchronously over the Internet to students 
who are not meeting in a traditional classroom setting and who may be found at a distance 
from campus (Buikema & Ward, 1999). 
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Synchronous - Instruction and communication between students and instructor that takes 
place in real time, occurring with little or no time delay. Information flow is dependent upon 
continuous communications between two or more participant locations, in an environment 
that does not allow for interruption of signal flow (Foshee, 1999). 
Traditional education - Instruction that takes place at the same time at the same place, 
typically in regular self-contained classroom and is most often teacher-centered (Simonson et 
al., 2000). 
Videotape - Courses taken asynchronously by videotapes of recorded classroom instruction 
received in the mail. 
WebCT - A web based software management program used for designing on-line courses. 
WebCT is discussed in further detail as found in Chapter II of this study. 
World Wide Web (WWW) - Term used synonymously with Internet. 
Limitations of the Study 
This study was limited to students who self-selected the format in which they 
enrolled. Students could chose their desired delivery format for the study, which may have 
skewed the satisfaction results obtained, as students may have had a previously formed 
opinion for one delivery format over the other. 
Sample size was limited to two horticulture classes developed for this study and the 
enrolled students taking the courses. This study was also limited to the teaching of one 
instructor, a graduate research assistant, with prior experience in continuing education but not 
for-credit instruction. 
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Key factors examined relating to the student demographic background information 
was limited, as submission of the demographic questionnaire was anonymous; there was no 
way to control identification and match demographic factors with satisfaction and 
achievement measures. As a result, duplicate information may have been used for students 
enrolling in both classes. Another limitation was that the pre- and post-course delivery 
questionnaires were also strictly voluntary and submitted without the identification of the 
responder. As reported by Sorensen (1997), as with all attitudinal research using Likert-scale 
instruments, one limitation is that student responses are self-reported, and it must be assumed 
that students respond truthfully when completing the questionnaires. 
Implications and Educational Significance 
Use of on-line technology as a method to deliver distance education is rapidly 
becoming prominent throughout the academic domain. On-line distance learning has a very 
functional value that will change the way students learn. 
An on-line course format allows for greater participation by adult learners who have 
limited time and increasing life demands. The on-line format provides additional distance 
education resources, with anytime delivery, no travel or commuting costs and increased 
speed of learning (Eastmond, 1995). 
In the last 10 years, few research studies have been conducted that examine more than 
one distance learning technology (Merisotis & Phipps, 1999). Previous studies suggest the 
learning outcomes of distance students using technology are similar to those who participate 
in the conventional classroom experience (Sorensen, 1997; Simonson et al., 2000). This 
finding is also true between distance students at remote sites and the students at the 
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origination site where the instructor is present (Sorensen, 1997). This "no significant 
difference" conclusion has become widely accepted as fact within distance learning literature 
(Merisotis & Phipps, 1999). 
With past evaluations focusing on grades and neglecting learner satisfaction (Biner et 
al., 1994), this study will provide a more comprehensive examination of course development 
with application to instructional format. The results of this study may also be valuable for 
the recruitment of new distance students, an increase of which may create a positive 
economic impact for an educational facility (Hogle, Pesti, & King, 1999). It is important 
that the effectiveness of educational delivery modes be accessed so improvements can be 
made and others implementing these forms of delivery technology can learn from this 
expenence. 
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CHAPTER II: LITERATURE REVIEW 
Several studies have focused on the effectiveness of courses delivered by televised 
fiber optic systems, such as the Iowa Communications Network, compared to traditional 
classroom instruction; however, on-line courses have received far less attention from 
researchers. 
For discussion purposes, this review has been divided into three sections in an effort 
to provide a framework for this study: 
1. Delivery methods, 
2. Course development, and 
3. Course evaluation. 
Delivery Methods 
Since the late 1990's, distance education has become a major topic in education 
(Simonson et al., 2000). A review of distance education literature by Maushak (1997) 
revealed that comparison studies of the achievement of distance learners to traditional 
classroom learners or between distance learners using different technologies confirm that 
generally "no significant differences" were found. 
This study will investigate two distance education delivery formats: two-way 
interactive audiovisual and on-line through the Internet. 
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Iowa Communications Network 
The Iowa Communications Network (ICN) is a full motion, two-way audiovisual 
interactive telecommunications system, with transmission delivered over a fiber optic 
network (Sorenson, 1997). According to Simonson (1997, p. 3) the ICN "fiber optic network 
is a 2800 mile system that connects sites in each of Iowa's 99 counties and is used for 
distance education." 
This network links colleges, universities, and secondary schools throughout the state 
oflowa with 746 video classroom sites (ICN, 2002). Included in this number are ICN sites 
located in libraries and governmental agencies; this number reflects a dramatic increase from 
the original 103 two-way interactive video classrooms as reported by Sorenson (1997) to 
have first been connected to the system in October 1993. These access sites are situated in 
locations available within 20 minutes across the state (Doerfert & Miller, 1997). 
Economic issues and the search for strategies to allow for educational opportunities 
and access to quality courses by small rural high schools led to the development of the ICN 
(Sorenson, 1997). Thus the plan to develop the ICN was adopted by Iowa legislature in 
1987, with the major network connection lines completed in October 1993 (Sorenson, 1997). 
The ICN system, built entirely with state funds, provides a means for distance education 
across the entire state (Simonson, 1997). With the capability of transmitting 48 simultaneous 
video channels, the fiber optics of the ICN can expand to meet growing needs without the 
need to install more lines (Simonson, 1997). 
The ICN has served to meet the need oflowa's small schools to provide quality 
courses at minimum expense. The ICN system allows schools to share teachers and expand 
the curriculum offered (Simonson, 1997). The advent ofICN has minimized some of the 
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issues facing small schools and has allowed many small schools to ensure quality education, 
improve access and increase educational opportunities for their students (Mullenbach, 2001). 
Research findings show the ICN is similar to traditional classroom instruction. The 
Iowa Communication Network was originally developed and patterned after the traditional 
face-to-face instructional model, with the basic difference being the actual physical 
separation of the instructor and remote site students (Simonson et al., 2000). The ICN, like 
that of face-to-face traditional classroom instruction, is a synchronous delivery system 
whereby students are provided instruction at a specific time (Simonson, 1997). 
Iowans believe ICN use is fundamental to effective learning as it emulates traditional 
classroom instruction (Simonson et al., 2000). Simonson et al. (2000) reports that Iowa 
educators adopted distance education but yet at the same time wanted to preserve their belief 
that traditional education is effective. Jurasek (1993) found that when implementing distance 
education, schools are inclined to choose systems with course delivery that more closely 
replicates the traditional classroom environment. 
Even though research has shown the ICN can provide distance education with no 
significant differences in achievement from face-to-face instruction, the ICN does present 
some challenges for use. A study by Miller (1997a) found many Iowa secondary agricultural 
education teachers are undecided on the ICN's usefulness as a teaching format, and had 
concerns that provision of laboratory experience and other supervised activities via the ICN 
could be a problem (Miller, 1997b). 
Instruction delivered via the ICN creates a different learning environment from that of 
traditional face-to-face classroom instruction. According to the Organisation for Economic 
Co-Operation and Development Proceedings (1996), two-way audiovideo instruction is 
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similar but not identical to traditional classroom instruction in expected outcomes, as both 
formats broadcast directed instruction. But with a different kind of educational environment, 
as created by two-way audiovideo instruction, instructors must adjust their teaching methods 
(OECD, 1996). 
A study by Torrie and Miller (1997) revealed that few Iowa secondary vocational 
teachers had received any training on using interactive teaching technology. For example, 
appropriate use of camera and equipment or the colors of clothing worn are not areas for 
concern with traditional classroom instruction. According to Baker (1997) instructors of 
interactive televised courses must look directly into the camera to simulate eye contact and 
should learn to seek visual cues as received from students by frequently switching the camera 
to interact with all students at all remote sites. Baker (1997, p. 149) reported, "Remote site 
students are out of sight much of the time, and the camera view at the sites is often so distant 
that subtle nonverbal student behaviors are difficult to pick up when viewing the screen." 
Not only do camera and equipment uses create an obstacle to ICN use but also 
communication is often difficult in a two-way audio video course. Some students are 
uncomfortable using the microphones to gain the attention of the instructor (Pirrong & 
Lathen, 1990). Jordan (1995) reported that the fear of the microphone could cause anxiety 
for ICN students; he also lists the fear of the camera, the fear of technology, the fear of being 
alone in the classroom, and concern that the instructor is miles away as barriers to ICN 
instruction. 
Other challenges to ICN course delivery include behavioral issues. Sorensen (1997) 
found ICN student classroom conduct was at times distracting to others and some students 
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reported they did not pay as much attention as they would have in a traditional classroom 
setting. 
The ICN is designed for use in learning situations to provide two-way real time 
interaction between students and the instructor and also among students at multiple remote 
sites. Moore and Kearsley (1996) reported a synchronous delivery system such as the ICN 
allows an opportunity for students to develop group cohesion and a sense of being part of the 
learning community. But ifthe interaction between the instructor and students in an 
interactive televised course is not effective, this can lead to feelings of student isolation 
within the course (Baker, 1997). 
ICN course delivery has several advantages over traditional education. By use of 
multiple remote classroom sites with ICN delivery, instruction may be brought to those 
students at a distance who otherwise may not have the opportunity for the instruction. 
According to Main and Riise (1995), this increased accessibility of education, through the 
use of communication technologies and instructional systems, is making distance education a 
growing alternative to traditional classroom instruction for adult learners. 
Stack (1997, p. 359) reported that use of interactive televised courses for Master 
Gardener training sessions could "reduce local program management time by county 
educators, reduce the need for repetitive teaching by instructors, and maintain the rate of 
learning and volunteerism compared to the traditional face-to-face training." 
High quality interaction is made possible by the use oflCN. Simonson et al. (2000) 
reports ICN distance students function together and learn from and with one another. Prior 
research studies have also shown that students usually have positive satisfaction with all 
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varieties of interactive televised education systems (Biner et al., 1994; Jurasek, 1993; Stack, 
1997; Warmund & Schrock, 1999; Zarghami, 1998). 
On-line Courses 
On-line learning is a newer and relatively unstudied format of instructional delivery. 
Used asynchronously, on-line instruction has many advantages over synchronous forms of 
instruction, including the ability to reach a wider audience. While traditional classroom and 
ICN instruction have class times that are predetermined by the institution, the asynchronous 
on-line learner determines when to access instruction based on individual needs (Wallhaus, 
2000). 
While geographical barriers can limit access to ICN and traditional instruction 
(Jordan, 1995), on-line courses can serve to overcome these barriers by providing courses for 
students to access over the Internet and their computer. The on-line format allows greater 
flexibility in scheduling and has the potential to deliver instruction with no boundaries. 
Instructors, experts, and specialists whom otherwise may be unavailable to teach due 
to geographic obstacles or time barriers, can reach an extended student base with on-line 
instruction. Pfitzenmaier, Campbell, and Nagel (2001, p. 10) reported, "With the 
introduction of the Iowa Communications Network and the Internet (especially the World 
Wide Web) ... no longer do students need to have educational opportunities within close 
driving proximity." With on-line courses, students can participate in courses with students 
from all over the world and with instructors whom they may never meet in person 
(Pfitzenmaier et al., 2001). Students of different cultural backgrounds and locations may be 
linked together within on-line courses to experience interaction of a more diverse nature than 
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may be available in traditional classroom settings. On-line courses make it possible for 
students to asynchronously experience situations and places beyond their physical reach 
(Davis & Hantula, 2001). 
The on-line format allows for the greater participation by adult learners, who have 
limited time and increasing life demands, by the provision of additional distance education 
resources, with anytime delivery, no travel costs, and increased speed ofleaming (Eastmond, 
1995). Jordan (1995) reported a majority of previous studies found time and cost to be the 
top two barriers to distance education for most students. 
Asynchronous on-line courses are able to overcome these two barriers. Jeanette and 
Meyer (2002, p. 155) stated, "Internet distance education provides flexibility and 
convenience, two major advantages that learners rate as very important." Telg and Cheek 
(1998) reported on-line distance education could be very effective for teaching students who 
need a very flexible schedule. Students who are unable to attend an on-campus class, such as 
working students, childcare givers, or those students who are physically challenged, may be 
able to take advantage of this type of instruction that may be delivered anytime or anywhere. 
On-line instruction is a valuable course delivery format whose full potential has not 
yet been utilized. Jeannette and Meyer (2002) also found on-line learning to be just as 
effective as traditional classroom learning when used for Master Gardener training. 
VanDerZanden and Hilgert (2002) reported students rated on-line Master Gardener training 
in two noncredit course modules as highly positive. The high acceptability of the on-line two 
course modules by students has encouraged the continued development of on-line training for 
the Oregon Master Gardener Program (V anDerZanden & Hilgert, 2002). 
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Kahtz (2000) found use of computer-assisted instruction for a partial laboratory 
instruction in a woody plant identification course was as effective as the traditional 
laboratory instruction to students' academic achievement. 
Rhodus and Hoskins (1996) noted that the Internet's educational resources could have 
a positive impact on horticultural professionals by providing enhanced information access 
and dissemination of new resources to positively impact their work accomplishments. 
On-line course delivery has many additional advantages to offer. Born and Miller 
(1999, p. 31) stated "web-based instruction allows self-paced learning and evaluation, 
offering students some immediate feedback on their ability to comprehend the information." 
Jeanette and Meyer (2002) found students taking on-line training felt the format provided 
them with improved technical research skills. Chickering and Ehrmann (1996) reported 
many students feel stimulated by knowing their work will be "published" on the World Wide 
Web. 
Distance education learners feel more positive towards on-line learning than do 
students who have not experienced this method of course delivery. Simonson et al. (2000. p. 
64) summarized his literature findings stating, "Distance education learners generally have a 
more favorable attitude toward distance education than do traditional learners, and distance 
learners feel they learn as well as if they were in a regular classroom." Kramer (2002) 
reported a majority of distance learning students found on-line classes more difficult, but yet 
more rewarding, than previous traditional classes they had taken. Jeanette and Meyer (2002, 
p. 155) found many traditional "classroom students thought that taking a class on-line would 
be a fairly alienating experience, and thus a large disadvantage." 
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On-line courses can create challenges for student use. For example, as reported by 
VanDerZanden and Hilgert (2002), users found on-line courses that were heavily text based 
tiresome and caused eye fatigue. Learners also report that a greater amount of self-discipline 
and planning is necessary with on-line instruction (Kramer, 2002). Hardy (1999) reported 
that students often lack the ability to evaluate informational resources found on the Web. 
And according to Abbey (2000, p. 97), "Somehow when information is seen on the Web, 
many students find it more relevant to the real world, even though the identical information 
might be found in a book in the library." 
Another challenge of on-line instruction is that audiovisual cues, as received from 
students in traditional classrooms, are missing. Instead of raising a hand or keying a 
microphone if a student has a comment or question, communication in on-line classes occurs 
through e-mail, threaded discussions, or chats. As face-to-face contact is non-existent in an 
on-line course, other forms of interaction must be supplied. 
Techniques should be developed and adopted for use in a course that will allow for 
student interaction, as personal interaction between instructors and students is highly 
desirable (Miller et al., 1996). According to The Institute of Higher Education (2000, p. 26) 
"Student interaction with faculty and other students is an essential characteristic" and is 
indicative of a quality course for teaching and learning. Jurasek (1993) also indicated 
research shows that the amount of interaction included in a distance education course 
correlates with the level of learner satisfaction with the course. 
There is an increasing realization in the educational community that simply accessing 
information is not sufficient. In an educational experience, information must be shared, 
critically analyzed, and applied in order to become knowledge (Simonson et al., 2000). 
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Student interaction, discussion, and reflection in the traditional classroom have long been 
recognized as valuable to the educational process, as recognized from the works of John 
Dewey (Eastmond, 1995). 
Questions could be raised whether interaction, reflection, and discussion can be 
achieved in an on-line course as possible with a traditional classroom setting. Describing 
instructor-student interaction methods for use in distance learning is necessary and a 
prerequisite in assessing their effectiveness. Murphy (1999) found that the amount of 
interaction, including instructor to student, student to student, and self-interaction would have 
a significant positive corresponding relationship with learning outcomes in distance 
education. 
Moore (1993) reports that the effectiveness of instruction is based on the interaction 
between the instructor and students, rather than the physical distance between them. 
Therefore, effective interaction between students and instructor can serve to alleviate the 
feeling of distance in an on-line course. 
Research shows that student interaction is a key element to successful distance 
learning (IHEP, 2000). Without effective interaction being provided in an on-line course, it 
may lead to student feelings of isolation in a course. Simonson et al. (2000, p. 64) in a 
review of distance education literature found, "While interaction seems intuitively important 
to the learning experience, interaction should not be added without real purpose." 
Providing a variety of learning activities for interaction will accommodate a diversity 
ofleaming styles among students (Goody & Kozoll, 1995). Leaming styles represent the 
consistent behavior pattern and preferences that can be associated with how an individual 
reacts to a learning experience (Ellis & Fouts, 1996). Kramer (2002, p. 40) reports, 
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"Educators who subscribe to learning style theory believe that students who know how they 
learn are better able to control their learning experiences and, therefore, assume 
responsibility for them." Shih and Gamon (2001, p. 12) found "students with different 
learning styles and backgrounds learned equally well in web-based courses" with no 
significant differences in achievement between field-independent and field-dependent 
learners. A field-independent (analytical) learner perceives items apart from the 
surrounding field, seeing the constituent parts first; a field-dependent (global) learner is 
strongly influenced by the surrounding field, able to see the whole picture, but component 
parts are less clear (Ellis & Fouts, 1996). 
As there are so many different learning styles due to the point each individual student 
receives and processes information differently; instructors should make every attempt to 
know how students work best (Ellis & Fouts, 1996). Providing interaction and the 
incorporation into an on-line course will also serve to obtain feedback, reduce student 
isolation and provide the student with the insight of others (Bates, 1995; Galbraith, Sisco & 
Guglielmino, 1997). 
Young (2002, p. 14) alleged, "Although critics of distance education have worried 
that virtual classrooms mean less contact between professors and students, many professors 
say the opposite is true." Young also reported that in order to compensate for the lack of 
face-to-face interaction in on-line courses, some institutions or professors might promise to 
provide a quick response time to student e-mail received, with some promising a personal 
reply within 24 hours. 
In distance education, expeditious communication with students should be a priority. 
Providing feedback in a timely fashion is important to the distance learning process (Berge & 
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Collins, 1995). This timely feedback and access to the instructor can serve as an advantage 
for distance learners, and frequent feedback is the most important factor to motivating 
learners and keeping them involved (Renwick, 1996). But if educational programs 
frequently fail to meet the personal needs of adults [as by lack of timely instructor feedback], 
they may feel alienated by the program (Kowalski, 1988). By satisfying students' 
psychological needs, learning environments that optimize learning can be created 
(Schweizer, 1999). Miller, King, and Doerfert (1996, p. 22) reported "instructors need 
personal contact with all students, students desire interaction with each other, and students 
desire high quality interaction with distance education technology." 
Boyd and Murphrey (2002) found on-line student learning was improved with the use 
of computer-based simulations, such as animation, video, and sound. But if chatrooms, 
images, movies, etc. are included in an on-line course, much faster computers will be 
required, as well as more complicated and expensive software (Buikema & Ward, 1999). 
The course should provide the student with easy access to all the information, 
instructions and resources required to complete the course. Davis and Hantula (2001) 
reported download delay of on-line instructional material had a negative effect on student 
satisfaction and the perceived effectiveness of an on-line course. Educators should thus limit 
the amount of graphic material presented in an on-line course to increase downloading speed 
and to maintain student satisfaction. 
Designing a course for delivery on the web is time consuming and expensive 
(Buikema & Ward, 1999). In addition to on-line course development time, Young (2002) 
quoted Heidi Schweizer, the director of the Center for Electronic Leaming at Marquette 
University, as stating, "Teaching an on-line course typically takes 25 percent more time." 
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On many campuses it has become conventional wisdom that more time is needed to teach a 
virtual course than a traditional one (Young, 2002). 
As course facilitators attempt to provide on-line instruction, the lack of complete 
previous investigative study to serve as a resource for course design may also increase course 
development time. Bauder (2002, p. 14) reports, "The one underlying principle about 
Internet instruction that has been repeatedly discovered and reiterated is .... that the 
instructor, facilitator, or organizer have a degree of knowledge of the recipients' needs, 
desires, and background understanding." This understanding takes much more time and 
effort for on-line course development than that of traditional classroom instruction. 
New technologies have often been used to improve access to education, but at the 
same time new technology can threaten the access of others who previously had been 
learning (OECD Proceedings, 1996). In the past, small town populations that did not have 
access to an ICN remote site would have encountered a temporary loss of accessibility to 
course offerings. Access to courses offered over the World Wide Web, may today be limited 
for those computer users who do not have access to high-speed connections to the Internet. 
Distance education courses must be developed with any potential barrier to access in mind 
(Jordan, 1995). 
As Bauder (2002, p. 24) reports, "In order to capitalize on technology-facilitated 
distantly delivered educational opportunities, the instructor's paradigm of how education is 
packaged and delivered needs to be evaluated - and most likely changed, as we venture into 
the 21st century of adult education." One of these educational delivery packages, WebCT, 
was used to design and deliver the on-line courses of this investigation. 
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WebCT is a tool that may be used for the creation of World Wide Web-based 
educational courses. First created in 1997, it is described as being "user friendly" for non-
technical course designers to create a totally on-line course of instruction. This courseware 
software package may also be used as a means of communication via the Internet or used in 
order to provide access to Internet hyperlinks for student use in an existing course. 
The WebCT software resides on a server and is accessed by both students and course 
designers through a web browser, such as Netscape or Internet Explorer. Internet access with 
a minimum of 4.5 Netscape or 5.0 Internet Explorer is required for accessing this 
courseware. 
According to the Primary Research Group (1999), WebCT was indicated to have the 
highest percentage of use (31 % ) by all colleges that use on-line courses in distance learning 
programs. As with most software, WebCT courseware is continuously being improved and 
updated with newer versions being released. Several W ebCT versions have been in use at 
ISU and continue to be updated as new versions are developed. 
WebCT provides a variety ofleaming tools that can be added to an on-line course. 
These include communication tools: on-line chat, discussion boards with threaded 
discussions, hyperlinks to websites or files, and a self-contained course e-mail feature; 
student management tools: student progress tracking, automatic registering and downloading 
of enrolled students, automatic grading of quizzes, self-tests, surveys, individual/group 
project organization and presentation, assignments, grade tracking; and the following user 
features: simple navigation through the course with content pages, photo icons, a course 
calendar, course syllabus, glossary, and student homepages. Audio files and video snippets 
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may also be added to the course content material, but as of yet, the large file size required by 
video is an impediment to use. 
Course Development 
Simonson et al. (2000) reported that teaching at a distance requires planning and 
organizing just like other kinds of teaching. "However, teaching at a distance, whether 
synchronous or asynchronous, requires that greater emphasis be placed on the initial planning 
stage" (Simonson et al., 2000, p. 114). 
In distance course development, educators must concentrate on what they want the 
learners to be able to do following instruction, not on want they would like to cover in the 
course (Murphy, 1997). According to Murphy (1997, p. 7) "Perhaps the most difficult 
[distance course design] practice is to involve learners fully in the teaching-learning 
process." Distance educators should concentrate more on designing an active learning 
environment for learners, and less on how to present the materials using all of technologies' 
latest bells and whistles (Murphy, 1997). 
In curriculum planning, the Tyler Rationale is a term used to identify a set of four 
basic questions to be answered in curriculum planning, design, and assessment (Ellis & 
Fouts, 1996). Tyler's (1949, p. 1) four fundamental questions are: 
1. "What educational purposes should the school seek to attain?"; 
2. "What educational experiences can be provided that are likely to attain these 
purposes?"; 
3. "How can these educational experiences be effectively organized?"; and 
4. "How can we determine whether these purposes are being attained?" 
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Use of these four questions in curriculum planning can serve to increase the 
effectiveness of the course (Tyler, 1949). However, according to Hardy (1999, p. 7), a 
quality course design process requires the inclusion of these six fundamental questions: 
1. "Who is your primary student group or audience?"; 
2. "What do you want students to learn?"; 
3. "Why will students enroll in this course?"; 
4. "How are you planning to deliver the course?"; 
5. "What academic resources are needed for student success?"; and 
6. "What outcomes will indicate student success?". 
Hardy (1999) also acknowledged that asking these questions in the wrong order could 
lead to the wrong solutions. She states, "Surprisingly, a number of instructors seem to start 
at question four, with a discussion of the technology." Hardy (1999, p. 8) further reports, 
"This approach [of first deciding the delivery format] frequently leads to problems and 
discontent" in the course design process. 
Instructors should avoid getting caught up in the excitement of using new technology 
for course development. "The key is to use the technology to bring the subject matter to life 
for the students and not to allow the technology to become the focal point" (Born & Miller, 
1999, p. 32). Clark (1994), who after review of hundreds of media comparison studies, 
reported that there are usually no significant differences in achievement that are clearly 
indicated when different media are used to teach the same information. "It is likely that 
when different media treatments of the same informational content to the same students yield 
similar learning results, the cause of the results can be found in a method which the two 
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treatments share in common"; and not due to "the belief that media attributes cause learning" 
(Clark, 1994, p. 28). 
A quality designed course contributes to learning, not the technology used to deliver 
it. According to Renwick (1996) well devised courses are essential to effective learning. 
Renwick (1996, p. 6) further states, "A great deal is known about what makes for effective 
learning, which can be reduced to eight working principles of very wide applicability." 
These principles, except for the first [as listed above], were developed by Chickering and 
Gamson and published by the Johnson Foundation as Principles of Good Practice in 
Undergraduate Education, and are widely used in the United States, Canada, and the United 
Kingdom (Renwick, 1996). These seven principles of good practice for course development, 
which were first developed in 1987, are: 1) Good practice encourages student/teacher 
contact; 2) Good practice encourages active learning; 3) Good practice encourages co-
operation among students; 4) Good practice gives prompt feedback; 5) Good practice 
emphasizes time on task; 6) Good practice communicates high expectations; and 7) Good 
practice respects diverse talents and ways oflearning (Chickering & Ehrmann, 1996). 
When using these seven principles the OECD Documents (1996) reported that 
whenever instructors seek to apply principles of good practice at the same time as harnessing 
new technology available, they are making fundamental changes to traditional practice. With 
new technology, traditional conventions and assumptions on teaching and learning can 
become obsolete, and teaching no longer is dependent on personal access to instructors, 
libraries, laboratories and other students as with an on-campus environment (OECD 
Documents, 1996). According to Williams, Paprock, and Covington (1999) one of the 
biggest fears first time distance education instructors have is that teaching from a distance is 
26 
radically different from teaching face-to-face. While it is true there are differences, the basic 
principles for teaching and learning at a distance are the same basic principles for any 
teaching and learning environment (Williams et al., 1999). 
Course objectives presented should serve to provide the aim of the course and issues 
explored. OECD Documents (1996) recognized that the provision of clear course objectives 
is an essential prerequisite of good teaching and effective learning, and also are important to 
the successful completion of a course. Tyler (1949) reported that course objectives should be 
clearly defined as to provide a concrete guide in selection and planning of learning 
experiences. Hardy (1999) reported that objectives for a distance education course might be 
similar or vary from those of a traditional classroom experience. Some educators determine 
the course objectives by indicating what students will to be able to do when they finish the 
course (Hardy, 1999). 
Courses should be developed to be student-centered, rather than instructor centered. 
Miller and Pilcher (2000, p. 68) reported, "Courses that are student-centered will more likely 
have long-term usefulness to the characteristically practical off-campus learner." Ellis and 
Fouts (1996) stated the key to student-centered curriculum is the growth and development of 
the individual as people learn best when they can decide what to learn for themselves. 
According to Murphy (1997, p. 8) student-centered educational programs should ensure that 
every enrolled student has the background, knowledge, and technical skill needed to 
undertake and be successful in the program. Another important point for consideration in 
course development is to provide distance students the appropriate learning resources 
available regardless of their location (Murphy, 1997). 
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But merely providing a new technology to provide access to education is not enough. 
The OECD Documents (1996) found that most research indicates the more time students 
spend studying, the more they will learn. Therefore, any restructuring of learning or teaching 
practice with new technology should motivate students to study harder while removing 
barriers to time spent in study (OECD Documents, 1996). The Institute for Higher Education 
(2000) identified the importance of using guidelines for minimum quality standards to be 
used for course development, design, and delivery, and that learning outcomes should drive 
the technology being used to deliver course content. Rhodus and Hoskins (1996, p. 314) also 
stated, "If Internet activity is to be adopted more widely by horticulturists and accepted as a 
recognized and rewarded scholarly activity, identified standards and definitions of quality 
will be required." A number of accrediting organizations have developed guidelines or 
policy statements for on-line teaching and learning and are applying and developing new 
standards based on existing standards to on-line providers (Eaton, 2000). 
Student computer skills should be evaluated prior the presentation of the first class 
module. Engaging students to test computer competence with an initial assigned activity can 
achieve this assessment (Roblyer, Edwards, & Havriluk, 1997). 
Course Evaluation 
According to Sorensen (1997), studies in the field of distance education began 
appearing after World War II. Shortly thereafter, in 1949, Ralph Tyler reported that an 
essential part of curriculum development was inclusion of the question, "How can the 
effectiveness oflearning be evaluated?" Tyler (1949, p. 105) states, "It should be clear that 
evaluation [of a course] then becomes a process for finding out how far the learning 
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experiences as developed and organized are actually producing the desired results and the 
process of evaluation will involve identifying the strengths and weaknesses of the plans." 
Evaluation of distance education can serve to improve and determine the worth of 
distance education activities. The purpose of evaluation is to determine what works and what 
doesn't, how well the students are doing, and how instruction can be improved (Sorensen, 
1997). She also reports that course evaluation can help distance educators to understand the 
effects of the mode of instruction used. 
Evaluators should attempt to identify what organizational contexts support effective 
distance education systems, and unanticipated events should be shared with interested readers 
and should be used to improve courses (Simonson et al., 2000). 
Several indicators may be used to judge the effectiveness of a distance education 
course. According to Biner (1993) one of the most important indicators of a successful 
distance education program is student satisfaction with the program. Student satisfaction is 
just as important in assessing the effectiveness of a distance course or program as that of 
distance student performance (Biner, Dean & Mellinger, 1994). Assessing student 
satisfaction with their learning experiences enables course facilitators to make effective 
changes to the delivery of course content (Biner et al., 1994). 
Kirkpatrick's (1979) statement, "A good evaluation begins with organized 
measurements ofreactions and feelings of the students in the learning situation," was noted 
by Sorensen (1997, p. 168) as a framework used by Paul Biner for evaluating telecourses. 
People must like a program in order to obtain maximum benefits, and the more positive the 
attitude, the more likely participants are to pay attention and to learn (Kirkpatrick, 1979). 
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Tyler (1949, p. 106) reported that an evaluation of an educational program must 
involve more than a single appraisal. The process of evaluation begins with the objectives of 
the educational program, and it is necessary to have evaluation instruments that will give 
evidence about each kind of behavior implied by each of the major educational objectives 
(Tyler, 1949). 
According to Murphrey and Dooley (2000), how people perceive and react to 
distance education technology innovation is far more important than the technical obstacles 
in influencing implementation and use. Born and Miller (1999) stated that the perception of 
quality in distance education is dependent upon the criteria that is used for the evaluation. 
To use technology as ')ust a tool", or to take for granted any concern with on-line 
course content, relying on teaching habits of traditional face-to-face instruction might well 
prove to be a grave mistake (Haynes & Holmevik, 1998). The delivery of distance learning 
with no evaluation into how it is working or without knowledge and investigation into the 
development of planning, creation or maintenance may have a negative effect on the success 
of an on-line program. According to Wallhaus (2000, p. 21), "New approaches for collecting 
data, from both learners and learning providers will need to be developed ... [and these] new 
measures will need to be compatible with traditional measures of learning experience." 
As Miller and Shih (1999, p. 55) reported "students bring a different perspective to 
the issue of quality, and their input is critical to the success of off-campus courses." This 
study will attempt to examine students' perception of quality and learning outcomes with 
asynchronous on-line courses and those courses delivered synchronously via the ICN. 
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Summary 
Pfitzenmaier, Campbell, and Nagel (2001, p. 11) stated, "New and emerging 
technologies hold the potential to change the way education is "delivered" to Iowa students. 
The question for Iowa schools is how to best take advantage of the technological 
opportunities." Over the past decade small rural schools have used the ICN system to expand 
curricula and share resources for survival (Mullenbach, 2001). 
Because ICN course delivery more closely replicates the traditional classroom 
environment, schools have been inclined to choose this system when implementing distance 
education courses (Jurasek, 1993). But on-line courses offered asynchronously may also 
offer viable options to enhance educational opportunities, while also providing benefits of 
greater flexibility and convenience for students at a distance. 
Each of these delivery formats has advantages and disadvantages that contribute to 
the overall quality of the distance learning experience. The ICN was designed to 
synchronously connect students and instructors audio visually who are separated by distance 
in different geographical locations and is closely related to face-to-face instruction as it 
emulates traditional classroom instruction. Asynchronous on-line instruction is currently a 
hot topic under investigation in the educational arena, and has yet to be thoroughly 
researched. Regardless of format, distance education technologies are tools that require a 
different set of skills than that of traditional instruction, and must be mastered to be effective 
(Simonson et al., 2000). 
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CHAPTER III: METHODS AND PROCEDURES 
This study is a comparison between two delivery formats of educational technology, 
synchronous teaching via the Iowa Communications Network (ICN) and asynchronous 
learning by on-line instruction. Because on-line courses are considered a relatively a new 
form of distance education instruction, two horticulture courses were developed to ascertain 
whether students can obtain a similar quality learning experience with asynchronous on-line 
course delivery as compared to synchronous instruction by the ICN. 
The two horticulture courses of this study were offered during the fall semester of 
2001, by the Department of Horticulture at Iowa State University, located in Ames, Iowa. 
Each horticulture course was designed and developed for delivery in two separate 
instructional formats. Use of the same materials, projects, quizzes and subject matter assured 
that regardless of delivery format the material covered in each course format was equivalent. 
At the conclusion of each course, student achievement outcomes and student satisfaction 
with each delivery format was measured and compared. 
Course Topic Need Determination 
A course needs survey (Appendix A) was developed and distributed to attendees of 
an ISU herbaceous perennial plant seminar, to access the amount of interest in a course 
dealing with perennial plants. A total of 214 (67%) completed questionnaires were collected 
from this audience, with 88 percent of these respondents indicating an interest in taking a 
horticulture course dealing with garden flowers.- Thus, the first course topic, Perennial 
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Garden Flowers, was selected for development and use in the study. An additional course 
concerning Annual Garden Flowers was also designed to create a replication for this study. 
Marketing promotion for these courses was made through brochures/flyers (Appendix 
B), advertising, and with a listing on the World Wide Web. 
Course Development 
ICN Course Design 
The first delivery format developed was as synchronous instruction through the Iowa 
Communications Network. Each of these courses was planned to consist of I-credit hour of 
instruction, which correlated to 15-hours of instruction time for each course. Consequently, 
each ICN course consisted of five, 3-hour classes held from 6:00 to 9:00 P.M. (one per 
week), for a total of 15 contact hours. 
The ICN courses were scheduled to run for 10 consecutive weeks, with Perennial 
Garden Flowers being the first course to be held, immediately followed by the Annual 
Garden Flowers course the remaining five weeks. These ICN classes would run concurrently 
with the on-line version of each course. 
Each ICN course was planned to consist oflessons concerning garden plants grown in 
Iowa. Each of the first four lessons included in-depth study of 10 plants, resulting in the 
study of a total of 40 plants covered. The subject material and visuals for the ICN lessons 
were incorporated into Microsoft PowerPoint, as a computerized slide show presented to 
students over the Iowa Communications Network. Additional subject matter related pictures 
were required for these horticulture courses, and close-up pictures of leaves, stems, and other 
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plant related items etc. were obtained with a digital camera for inclusion into the ICN course; 
with these same images also used in the on-line course. 
The ICN students were asked to introduce themselves during the first class session in 
each course. This exposed students to microphone use in an attempt to help reduce student 
anxiety towards microphones, as suggested in the literature (Pirrong & Lathen 1990; Jordan, 
1995; Simonson et al., 2000). This technique also provided an opportunity for initiating 
student interaction. 
Students receiving instruction via the Iowa Communications Network participated in 
class discussions and organized interactive group activities across site locations. These 
techniques were used to provide interaction among students and between the instructor and 
students. 
A quiz was completed at the beginning of the last four lessons in both courses. These 
four quizzes were composed of plant identification, culture, and terminology questions over 
the set of 10 plants studied the previous lesson. Quizzes were mailed to a volunteer from 
each remote site prior to each class. Quizzes were contained in a sealed envelope that 
remained closed until the time of distribution to remote site students. The quizzes were self-
corrected following completion as a class activity. A return envelope was enclosed with each 
set of quizzes, with the site volunteers collecting the self-corrected quizzes for return to the 
instructor. 
The ICN courses concluded with the submission of a final project. This assignment 
was to design a flowerbed that incorporated a variety of the 40 plants studied, by use of 
proper culture and design principles studied in the course. This assignment was mailed to the 
instructor for grading. 
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On-line Course Design 
After development of the Iowa Communications Network delivered class formats, 
each course was then designed and developed for delivery on-line. The goal was to design 
the on-line courses as similarly as possible to the ICN courses in order to address the same 
content and achieve the same course outcomes. The ICN course outlines were closely 
followed in developing the on-line courses. The five lessons for each on-line class were 
carefully planned, designed, and developed to duplicate all material as presented in each of 
the five ICN lessons in both courses. Students worked asynchronously, at their own pace, 
with each lesson to be completed before starting the next, and were given five weeks to 
complete each course. Students received the same supplementary handout materials in both 
delivery formats of each course. 
The on-line delivery format for both courses of this study was designed with the use 
ofWebCT version 3.6 (University of British Columbia, Vancouver), an on-line courseware 
software program tool for designing on-line courses for delivery over the World Wide Web. 
Training, guidance, and recommendations for use ofWebCT course tools were received from 
Dr. Richard Carter, Director of the Brenton Center of Technology Transfer at Iowa State 
University. Workshops and seminars in WebCT course development and design presented 
by the Informational Technology Center at Iowa State University were also attended by the 
researcher for additional instruction in preparation for designing the on-line courses. 
In order to provide personal information regarding the instructor to the on-line 
students, an instructor's homepage was developed and incorporated into the on-line courses. 
This homepage served to provide a distance type of face-to-face contact to acquaint students 
with the instructor. 
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Interaction between students and instructor was planned for by inclusion of questions 
relating to the subject material. Located in boxes throughout both on-line courses these in-
depth questions, titled "Dig Deeper", were meant to inspire student reflection upon the topic 
being discussed. A number of these questions directed students to open another window to 
find the correct answer to the given question and others included hyperlinks to other web 
sites to allow students the in-depth exploration of topics from many sources. These optional 
questions included a provision for students to reply directly to the instructor by e-mail and 
receive a response on their answers. Student feedback was given with a personal response by 
e-mail within 24 hours in most cases. 
Techniques to enhance interaction were developed and incorporated into these 
courses. Use of threaded discussion postings, e-mail, and hyperlinks were incorporated in 
the on-line classes to provide opportunities for interaction. Students participated in threaded 
discussions by responding to horticultural questions related to the course as posted by the 
instructor. They were also required to reply to postings by other students. The number and 
quality of these discussion postings were used to determine a participation score for each 
student. 
The inclusion of multiple related hyperlinks within the on-line format served to 
increase the time students could spend on subjects of interest. On-line course preparation 
included surfing the web for existing course material, related websites of interest, and other 
sites for hyper-linking within the course material. All included informational web sites were 
reviewed to insure accuracy before inclusion in the course. 
Students had control over their learning by being able to choose areas to spend more 
time on if desired. The self-selection of hyperlinks to explore served to create a student 
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centered learning environment. To prevent as many problems as possible, any hyperlinks or 
media that had been included within the course were checked the day prior to the release to 
students, as to make sure all hyper-linked Websites were still up and running, to avoid 
student dissatisfaction with the course. 
To evaluate student computer skills before starting the course, on-line students were 
asked to post an introductory statement introducing themselves to the rest of the class in the 
discussion board area. This activity served as an activity to test students' initial computer 
competence, as suggested in the literature by Roblyer et al. (1997) and also served to provide 
initial interaction between students. 
The on-line students also completed a quiz at the end of each of the first four lessons 
developed with the WebCT quiz tool. The online quizzes consisted of the same questions 
sets as used for the ICN formats of the class. Quizzes were self-corrected with results 
immediately available to the student, and the scores of other on-line class members were 
available for comparison. 
Students in both class formats were assigned the same final design projects in each 
course, which was mailed to the instructor for grading and returned. 
Participants 
Perennial Garden Flowers, the first offered section of the Hort 493 course, had a total 
enrollment of 62 students. Course enrollment was by self-selection for either course with 
students also self-selecting the delivery format for this instruction. Course objectives were 
available to the students before course enrollment. Thirty-four of these students were 
enrolled in the on-line format, with 28 students enrolled in the ICN format. 
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The second course section, Annual Garden Flowers, had a total of 4 7 students, with 
34 students enrolled in the on-line format and 13 taking the class by the ICN format. 
Eleven of these ICN students had taken the first section ofthis course, with 18 of the on-line 
students re-enrolled from the first course section. Enrollment and choice of instructional 
delivery format was again by student self-selection as for the first course. There were no 
prerequisite requirements for either course. A letter of introduction to the course in which 
enrolled (Appendix C) was sent to all students in both course formats. 
Of the 109 students enrolled in all course sections, four students from each on-line 
section had registered for the course, but did not start or complete the coursework by 
semester end, nor did they complete the paperwork to drop the course. These students were 
assigned an "I" grade and given one year in which to complete the coursework. Five 
students in the ICN perennial section chose not to submit a final design project and therefore, 
their point scores were not included in the data collected. 
The Iowa Communications Network origination site was on-campus at Iowa State 
University in Curtiss Hall in the Brenton Center, with delivery to four remote sites. The ICN 
origination site for the second course was also on-campus, with two remote delivery sites. 
The same instructor taught both the on-line and ICN course formats for all class 
sections. Dependent variables included pre-course delivery demographic questionnaires, 
quiz scores, final project scores, total course achievement points, and post-course satisfaction 
evaluation questionnaires. 
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Data Collection 
Demographic Surveys 
To ascertain the prior education, motivation and course expectations of the students 
as relating to the first objective of this study, a pre-course student demographic questionnaire 
was developed. To access this questionnaire for content validity, a panel of experts at Iowa 
State University consisting of the four members of the graduate committee of the researcher 
reviewed this form. The purpose of this questionnaire was to obtain demographic 
information, to achieve the goal of the first objective ofthis study, the determination whether 
any differences existed between the two groups of students enrolled in the courses ofthis 
study. This pre-course demographic survey (Appendix D) was sent by e-mail to all students 
in both delivery formats of the two courses. 
Satisfaction Surveys 
To achieve the third objective of this investigation, a post course survey questionnaire 
was developed to measure student satisfaction between these two delivery formats. Two 
instruments, one for each course delivery format, were designed. These instruments were 
modeled after a College of Agriculture survey obtained from Dr. W. Wade Miller at Iowa 
State University previously used to access recent graduates of an off-campus program on 
their feelings about distance education courses. 
The survey statements were designed to assess student satisfaction with the distance 
course delivery by the format in which the student was enrolled for this study. The 
questionnaires were composed of 13 statements and measured student satisfaction in three 
areas: learning, delivery format, and interaction. 
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The statements in each questionnaire were identical, with the exception of reference 
to the delivery format. The response for each evaluation issue was based on a 1 to 5 Likert-
type scale, with 1 = strongly disagree, 2 = disagree, 3 = undecided, 4 = agree, and 5 = 
strongly agree. 
A cover letter that explained the purpose of this study (Appendix E) was distributed 
by e-mail to all students after completion of the first course section, to which the satisfaction 
survey questionnaires (Appendix F) were attached. As this survey was distributed after the 
course had ended, and on a strictly voluntary basis, some students did not respond. One 
week following the initial transmission request, a second e-mail was issued reminding 
students to return these evaluations. This reminder was issued to all students, as 
questionnaires were returned anonymously by mail; there was no way to identify which 
respondents had previously submitted a completed questionnaire. A total of 12 on-line and 
16 ICN students completed and returned the questionnaire from the first course. Due to 
identification limitations, no additional follow-ups were conducted. 
Due to the low return rate of questionnaires from the first ICN course section (57%), 
the course questionnaire for the second replication of the ICN format were distributed 
attached to the final quiz, in an effort to increase the percentage of the evaluations returned. 
This distribution method yielded a completed, usable questionnaire return rate of 100 percent 
from the second replication set oflCN students and from 55 percent of the on-line students. 
Achievement Outcomes 
To achieve the second objective of this study, the same questions and assignments 
were given to both delivery formats of each of the two courses of the study to measure 
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student achievement. Each class section had four 25-point quizzes, with each quiz composed 
of plant identification, culture, and terminology questions over a different set of 10 plants. 
The final design project assignments (Appendix G) had a total of 100 possible points 
in each class section. Assignments were the same for each course delivery format and were 
designed to reflect achievement of the students in the course. All students were to complete 
a final design project. The assignment in the perennials course consisted of designing a 
flowerbed using the 40 plants covered in the course (Appendix H). The design project in the 
annuals course was to design a flowerbed with the 40 annual plants (Appendix H) that had 
been studied in that course. Final design project assignments in all classes were given a 
detailed explanation of the assignment and the rubric for grading (Appendix I), as well as 
supplement material and design resources. 
Total achievement points differed from the actual total points earned in the course. 
For a more accurate comparison between the two formats, the participation points for either 
class were not included for this comparison as participation points awarded used different 
criteria in the two class formats. 
Methods of Data Analysis 
Data were analyzed with the Statistical Analysis System (SAS), developed at the SAS 
Institute, Cary, NC. Collected data were first tabulated in Microsoft Excel software program 
in preparation for entry into the SAS program. Data from the two courses were merged since 
the focus of the study was to compare asynchronous (on-line) to synchronous (two-way 
interactive televised) instruction rather than to determine whether differences existed 
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between the two content areas. T-tests were used for descriptive purposes to compare groups 
not as a parametric statistic to generalize to a wider population. 
In order to reach the second objective ofthis study, student achievement outcomes 
between the on-line and Iowa Communications Network students were examined. Final 
design project points, quiz results, and the total achievement points for each delivery format 
were reported by means, standard deviations, and t-testing of the collected data. The four 
quiz scores were pooled to reduce the rate for error and Bonferonni's adjustment was used to 
adjust for possible pooling error. The Bonferonni's adjustment found the alpha levels to be 
consistent at a= .01. The research design of this study was considered to be that of a static 
group design. To report this data, the two on-line sections and both ICN course sections 
were grouped for presentation to correlate with our focus of study, the comparison of the two 
delivery formats. 
For the third objective of the study, information was collected by use of student 
satisfaction survey questionnaire. As these student satisfaction surveys were submitted on a 
strictly anonymous basis, it was not possible to identify the respondents; therefore, further 
analysis pairing survey results to achievement measures was not possible with this data. 
Means and standard deviations for the Likert-type items were used to summarize student 
response for each delivery format. Negatively worded statements were reverse coded for 
analysis. The 13 Likert-type evaluation statements from this survey questionnaire were 
grouped into three student satisfaction constructs: learning, delivery format, and interaction, 
as mentioned in the literature by Biner et al. (1994) as being primary factors for measuring 
distance learner satisfaction. 
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T-test procedures were used to examine differences in the computed means of each of 
the three satisfaction construct groups. In order to adjust for error in the pooling of this data, 
Bonferonni's adjustment to the alpha level was made to each construct group to adjust for an 
experiment-wise error. This involved dividing the initial alpha level of .05 by the number of 
statements being pooled. The satisfaction data were checked with Bonferonni's adjustment 
and determined with the new alpha level to be consistent with the findings at the .01 alpha 
level. 
Human Subjects Review 
Approval to conduct this study was granted by the Iowa State University Committee 
on Use of Human Subjects in Research (Appendix J). After submission for review of the 
cover letter, survey instrument and process, the committee concluded that the human subjects 
in this study would be adequately protected and the data collection method used ensured that 
confidentiality would be maintained. 
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CHAPTER IV: FINDINGS AND DISCUSSION 
The primary purpose of this study was to ascertain whether students could obtain a 
similar quality learning experience by synchronous and asynchronous course delivery 
formats for two courses in horticulture. Specific objectives of this study were to: 
1. Describe the prior experience, education, and motivation of students taking 
horticulture courses by the ICN and on-line instructional delivery formats. 
2. Determine ifthere are significant differences in student achievement between ICN 
and on-line delivery methods. 
3. Determine differences in the levels of learner satisfaction between on-line and 
ICN delivery formats. 
This chapter will present the results of the collected data for this study as listed in the 
sequence of the aforementioned objectives. 
Objective One 
The first research objective of this study was to describe the prior experience, 
education, and motivation of students taking horticulture courses by the ICN and on-line 
instructional delivery formats. 
The data for researching objective one were collected by a survey questionnaire 
(Appendix D). The gender breakdown for the students who were distributed the 
demographic questionnaire used in this study was 62 percent (n=68) female and 38 percent 
(n=41) male. 
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Of the 109 students enrolled in the four sections of the two horticulture courses, 85 
(78%) of the students responded with a completed, usable demographic questionnaire. 
These results are reported in Table 1. 
Question one. Over two-thirds (69%) of the students responding to this 
questionnaire had previously participated in some form of distance education, with 31 
percent of the respondents indicating the courses of this study would provide their first 
experience in a distance education course. 
Question two. Thirty two percent of all respondents with a prior distance education 
course encounter had experienced more than one type of distance education delivery format. 
Overall, over one-third (39%) of all on-line respondents had previously taken an on-
line course. Of responding on-line students reporting distance education experience, 44 
percent in the on-line perennial course and almost three-fourths (73%) in the on-line annuals 
course had previously taken an on-line course. 
Approximately two-thirds (67%) of all ICN respondents had previously taken an ICN 
course. Interestingly, of the ICN respondents with previous distance education experience, 
94 percent of the ICN perennial respondents and 90 percent of the ICN annuals respondents 
had taken an ICN course before. 
Fifteen percent of all on-line respondents reported to have taken an ICN course. 
Nineteen percent of on-line perennial respondents with prior distance education reported to 
have taken an ICN course before, as had over one-fourth (27%) of the on-line annual 
respondents with previous distance education experience. 
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Table 1. Demographics for Horticulture Students by Course Content and Delivery Format.a 
Perennials Annuals 
On-line ICN On-line ICN 
Questionb N=26 N=27 N=20 N= 12 
1. Have you ever taken a previous distance 
education course? 
Yes 16 18 15 10 
No 10 9 5 2 
2. If yes to #1, by which format(s)? 
ICN (Iowa Communications Network) 3 17 4 9 
Videotape 10 2 10 3 
Correspondence 5 2 4 1 
Computer-based over the WWW 7 1 11 0 
3. Which teaching method do you prefer? 
Traditional classroom 15 24 11 8 
ICN 0 1 0 2 
Videotape 1 0 2 0 
Computer-based over the WWW 9 0 6 0 
No preference 1 2 1 2 
4. What is your prior experience(s) in 
horticulture? 
Employed in horticultural field 6 8 6 2 
Master Gardener 8 20 3 7 
Garden club/plant society 2 5 0 3 
Self-study/home gardener 14 18 7 7 
Beginning learner 8 6 8 2 
5. What prior education have you obtained? 
Degree related to horticulture 0 2 2 1 
Degree, non-horticultural 12 17 9 10 
Horticulture workshops/seminars 4 13 4 6 
Other horticulture credit courses 3 5 6 1 
None 8 2 4 1 
aPre-course questionnaires were completed by 85 (78%) respondents. 
bRespondents could indicate more than one answer to questions 2; and 4 through 7. 
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Table 1. (continued) 
Perennials Annuals 
On-line ICN On-line ICN 
Questionb N=26 N=27 N=20 N= 12 
6. Why did you enroll in this course? 
For credit toward: 
Undergraduate degree 8 5 6 3 
Graduate degree 7 5 9 0 
To gain job-related information 3 5 3 1 
Master Gardener refresher course 3 9 0 4 
Interest in course plants/gardening 20 20 12 8 
7. What are your main learning expectations for 
this course? 
Cultural requirements of course plants 6 17 6 3 
Flowerbed design 13 11 10 1 
Plant identification 14 12 7 1 
Obtain overview on course plants 13 19 11 3 
Learn more on horticulture in general 11 14 7 3 
aPre-course questionnaires were completed by 85 (78%) respondents. 
bRespondents could indicate more than one answer to questions 2; and 4 through 7. 
Less than three percent of all responding ICN students had taken a previous on-line 
course, and this was in the ICN perennial section. No respondents in the ICN annuals section 
had reported taking a prior on-line course. 
Question three. Over two-thirds (68%) of all questionnaire respondents indicated a 
preference for traditional face-to-face classroom instruction. Eighty two percent of all 
responding ICN students reported traditional instruction was their preferred format, while 57 
percent of all responding on-line students chose traditional classroom instruction as their 
format of choice. 
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About one-third (33%) of all on-line students indicated a preference for on-line 
instruction. No students in either ICN course section designated a preference for on-line 
courses. Eight percent of the ICN respondents indicated ICN courses to be their preferred 
course format, with no on-line respondent selecting the ICN format. 
Question four. The most :frequent response (54%) given by all respondents to 
describe prior experience in horticulture was that achieved through self-study/home 
gardening. Twenty eight percent of all respondents considered themselves a beginning 
learner in horticulture. 
As indicated by the questionnaire, 45 percent of all responding students had prior 
experience with the Master Gardener training program. Forty two percent of those reporting 
Master Gardener experience were taking these horticulture courses as a refresher course for 
that program as reported in question six. 
Question five. A majority (62%) of all respondents had received some type of 
college degree. Overall, the most frequent response (57%) reported by all responding 
students was to have received a non-horticultural college degree. Less than six percent of all 
respondents had received a degree related to the horticulture field. Eighteen percent of all 
respondents declared not to have earned a college degree, or to have received any other type 
of horticultural education. 
Nearly one-third (32%) of all respondents reported to have received prior 
horticultural education through workshops or seminars. Fifteen percent of the responding 
on-line students in the perennial course had previously taken horticulture workshops or 
seminars in the past as well as 20 percent of the responding on-line students in the annual 
plant course. This compares to 48 percent of the ICN perennial respondents and 50 percent 
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of the ICN annuals responding students reporting to have taken a prior horticulture workshop 
or seminar. 
Question six. Participants were asked to indicate their reasons for enrolling in the 
courses. An interest in plants and gardening was shared by a majority (71 %) of all 
respondents and was the most frequent response given for all course sections. In the 
perennial course, 77 percent of on-line respondents and 74 percent ofICN respondents 
shared this interest as a reason for course enrollment. In the annuals course, this percentage 
dropped to 60 percent in the on-line section and 67 percent ofICN section respondents 
indicating plant and gardening interests as a reason for course enrollment. 
Just over one half ( 51 % ) of all respondents had enrolled to obtain college credit 
toward a degree. Over one-fourth (26%) of all respondents were working for credit towards 
an undergraduate degree, with the remaining 25 percent enrolled for graduate credit. 
A small percentage (14%) of all respondents had enrolled to gain information related to their 
employment. 
Question seven. Learning expectations for all respondents in both courses were 
found to be similar and uniformly distributed in most areas. Roughly 40 percent of all 
respondents wished to learn cultural requirements (38%), principles of flowerbed design 
(41 %), plant identification (40%), and to learn more on horticulture in general (41 %). The 
most frequent response (54%) given by all respondents was the expectation to obtain an 
overview on plants covered by the course in which enrolled. 
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Objective Two 
The second research objective of this study was to determine whether there are 
significant differences in student achievement between ICN and on-line delivery methods. 
The first hypothesis of this study pertains to this objective: There is no significant difference 
between achievement of students taking horticulture courses by ICN and on-line as measured 
by quiz scores, design project scores, and total achievement. 
Table 2. Means, Standard Deviations, and t-test for Students' Quiz Scores, Design Project 
Score, and Total Achievement between On-line and ICN Delivered Instruction. 
On-line ICN 
N=60 N=36 
M SD M SD t-test 2-value 
Quiz total pointsa 91.15 6.52 83.64 15.90 2.70 .0099** 
Quiz 1 22.28 2.23 20.89 6.36 
Quiz2 23.38 1.87 21.22 4.70 
Quiz 3 23.03 2.59 21.14 4.54 
Quiz4 22.45 3.61 20.39 5.74 
Design project pointsb 93.15 5.29 92.61 5.28 0.48 .6299 
Total achievement pointsc 184.83 9.32 180.00 13.25 1.92 .0597 
aEach course section used the same four 25-point quizzes, each composed of plant 
identification, culture, and terminology questions covering 10 different plants. 
bThe final design project had a total of 100 possible points in each class section. 
cPossible 200 points (four 25 point quizzes and a 100 point project). 
**Significant at a= .01. 
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The means, standard deviations and t-tests for the collected student achievement data 
are reported in Table 2. These findings demonstrate that a highly significant difference was 
found between combined quiz total points mean scores for the on-line and ICN students. 
Thus, hypothesis one was rejected for quiz scores. Overall, on-line students obtained higher 
scores than did ICN students for all four quizzes. However, there was no difference found 
between mean scores of the two delivery formats for the design project assignment, therefore 
this study failed to reject hypothesis one for design project scores. 
When the quiz scores were combined with the design project scores to determine 
overall student achievement points, there was no significant difference found between the 
means of the two delivery formats. Consequently, this study will fail to reject hypothesis one 
for total achievement points. 
Objective Three 
The third research objective of this study was to determine whether differences exist 
in student satisfaction between the on-line and ICN delivery formats. Collected data was 
utilized to test the second hypothesis of this study: Students' satisfaction with courses 
delivered by ICN and on-line formats are comparable. Student satisfaction data from both 
course delivery formats were collected by use of the questionnaires as found in Appendix F. 
Of 101 enrolled students, 52 responded (52%) with a completed, usable post course 
evaluation questionnaire. Collectively, the majority ofrespondents affirmed a positive level 
of satisfaction for all response areas between on-line and Iowa Communications Network 
students. This satisfaction data is reported as three construct groups pertaining to student 
satisfaction. 
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The first construct group dealing with learning satisfaction is reported in Table 3. 
The on-line student mean score for learning satisfaction was significantly higher than the 
ICN student mean score. Thus, the second investigational hypothesis of this study was 
rejected for student learning satisfaction. 
Table 3. Means, Standard Deviations, and t-test for Students' Satisfaction with Leaming by 
On-line and ICN Delivered Instruction. 
On-line ICN 
N=23 N=29 
Questionnaire item M SD M SD t-test Q-value 
I enjoyed learning from these lessons. 4.65 0.49 4.31 0.66 
Leaming through this instructional 4.83 0.39 4.34 0.67 format was convenient. 
Leaming through this format allowed 4.57 0.59 3.24 0.91 me to control the pace of my learning. 
Leaming through this format was 4.35 0.71 4.03 0.50 
boring.a 
Total learning satisfaction construct 4.60 0.25 3.98 0.45 6.24 <.0001 ** 
scores 
Note: Based on scale: 1 =strongly disagree, 2 =disagree, 3 =undecided, 4 =agree, 
5 = strongly agree. 
altem was negatively worded; the scores have been reversed for ease of interpretation. 
**Significant at a= .01. 
Table 4 consists of data collected related to student satisfaction with course delivery 
format experienced. The overall combined mean score of the delivery format construct 
showed a significant difference exists in the satisfaction levels between the two delivery 
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formats, with the overall finding that on-line students were significantly more satisfied than 
ICN students with the course delivery format experienced. Thus, this study will reject the 
second investigational hypothesis of this study for student satisfaction with the delivery 
format in which enrolled. 
Table 4. Means, Standard Deviations, and t-test for Students' Satisfaction with Delivery 
Format by On-line and ICN Delivered Instruction. 
On-line ICN 
N=23 N=29 
Questionnaire item M SD M SD t-test Q-value 
This format should be utilized more 
often to deliver instruction. 4.52 0.67 3.90 0.90 
I felt more isolated as a student when 
I took this course. a 3.57 0.84 4.03 0.68 
I would recommend this course 
format to my friends. 4.65 0.49 3.97 0.87 
I preferred this course format to 
traditional classroom instruction. 3.65 0.98 2.24 0.64 
This course format provided me with 
learning opportunities that I 4.17 1.15 4.21 0.82 otherwise would not have had. 
I would not have taken this course 
format if I had some other means of 
acquiring course credit. a 
3.30 0.88 3.41 0.87 
Total format satisfaction construct scores 4.09 0.36 3.72 0.34 3.85 .0003** 
Note: Based on scale: 1 = strongly disagree, 2 = disagree, 3 = undecided, 4 = agree, 
5 = strongly agree. 
altem was negatively worded; the scores have been reversed for ease of interpretation. 
**Significant at a= .01. 
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Table 5 presents results concerning student satisfaction with interaction in the course 
delivery format experienced, as found between student-to-student and instructor-to-students. 
There was no significant difference in interaction between the on-line and ICN delivery 
formats. Therefore, this study failed to reject hypothesis two for student satisfaction with 
interaction. 
Table 5. Means, Standard Deviations, and t-test for Students' Satisfaction with Interaction 
by On-line and ICN Delivered Instruction. 
Questionnaire item 
The amount of interaction with 
the instructor was adequate. 
The amount of interaction 
between students was adequate. 
Total interaction satisfaction 
construct scores 
On-line 
N=23 
M SD 
3.78 0.85 
4.00 0.85 
3.89 0.83 
ICN 
N=29 
M SD t-test p-value 
3.97 0.91 
3.97 0.87 
3.97 0.88 -0.31 .7568 
Note: Based on scale: 1 = strongly disagree, 2 = disagree, 3 =undecided, 4 = agree, 
5 = strongly agree. 
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CHAPTER V: SUMMARY, CONCLUSIONS, AND 
RECOMMENDATIONS 
The primary purpose of this study was to ascertain whether students could obtain a 
similar quality learning experience by synchronous course delivery versus asynchronous 
instruction of the same course in two replicated studies. As reported in previous research 
findings, time constraints and distance are barriers that can keep adult learners from seeking 
traditional face-to-face classroom instruction (Jordan, 1995), therefore, two distance 
education delivery formats were investigated by this study. Assessing these delivery formats 
may assist educators in course content delivery and provide students with positive learning 
expenences. 
One of the newest methods of instruction, asynchronous on-line courses delivered via 
the Internet was a focus of this study. The main advantages of on-line course delivery 
include flexibility and convenience for students (Jeanette and Meyer, 2002). As a newer 
form of distance education, this format has not been completely researched. 
The Iowa Communications Network (ICN) an interactive, synchronous course 
delivery system, was the other instructional method used for this study. By direct interaction 
with instructors and students, ICN provides quick feedback (Zarghami, 1998) and emulates 
traditional classroom instruction (Sorenson, 1997). 
Total enrollment for the first time offered courses of this study showed a sizeable 
number of students (109) had enrolled. The high interest in the course topics correlated to 
the course topic needs survey that had been conducted prior to course development. 
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Recognizing the needs and interests of a potential target audience is necessary for successful 
determination of course content and development (Galbraith et al., 1997). Hardy (1999) 
reports identifying the primary student group is the first question an instructor should ask 
when designing a successful distance education course. 
A survey was conducted to establish the demographic background information and 
horticultural knowledge base of the students enrolled in both courses of this study during the 
fall semester of 2001, at Iowa State University in Ames, Iowa. A majority of the respondents 
had previous experience in horticulture (72%). Forty five percent of all respondents reported 
prior training with the Master Gardener program. A college degree had been obtained by 62 
percent ofrespondents, with less than six percent holding a degree related to the horticultural 
field. 
As reported in Table 1, over two-thirds (68%) of the responding students indicated a 
preference for traditional classroom instruction. This response was consistent with the 
literature findings that if given a delivery format preference, most students would prefer 
traditional classroom teaching methods (Simonson et al., 2000). 
Leaming expectations were both similar and uniformly distributed from response 
received in all course delivery formats. This would indicate that learners in both course 
formats had similar expectations for learning regardless of the format in which enrolled. 
Findings of this study indicated ICN students had taken more horticulture workshops 
and seminars than had on-line students; this finding may be due to demographic accessibility, 
work or family commitment issues of the on-line students. 
Student achievement was measured by quiz scores, design project scores, and total 
points. The findings in Table 2 revealed a significant difference was found between 
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combined quiz total points mean scores for the on-line and ICN students. Overall, the on-
line students obtained higher scores than did the ICN students for all four quizzes. These 
findings could be attributable to the fact that the on-line students had an opportunity to 
review the material as frequently as they desired, or could print the lessons for review. The 
fact that on-line students had no proctor to prevent dishonesty for any of these quizzes must 
also be considered. But these findings may also be attributable to the inclusion ofhyperlinks 
to other websites in the on-line course, as the additional information contained in these sites 
may have enhanced student understanding of the covered subject material. 
Achievement outcome with a highly significant difference found between the two 
formats for quiz results is not consistent with that as reported by the literature. As reported 
by Maushak (1997), no significant differences were found between distance education 
students and those of traditional face-to-face instruction or as reported by Clark (1994), who 
found no significant differences between different instructional media. The design project 
scores and overall total achievement points showed no significant differences between the 
two course delivery formats. 
Student satisfaction was measured with the use of a post-course questionnaire. The 
questionnaire items pertained to three satisfaction construct group areas: learning, course 
format, and interaction. Usable results were obtained from 52 percent of the total students 
completing the course. 
The study examined the perceptions of the participants as to the extent of satisfaction 
perceived with learning and the course format experienced. It was assumed that those 
students who perceived themselves as agreeing with questionnaire statements would also feel 
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the course was a success. On-line students reported significantly higher satisfaction levels 
with learning (Table 3) and course format (Table 4) than did ICN students. 
No significant differences were found between on-line and ICN students in 
satisfaction with course interaction (Table 5). This could be due to the provision of timely 
instructor feedback to on-line students. All student e-mails were usually answered within 24 
hours. The instructor was also available by cell phone for corresponding and technical 
support for both delivery formats. On-line quiz results were also available to students 
directly following quiz completion, which allowed for immediate feedback. 
The inclusion of class discussion questions in the on-line course provided student 
interaction within each course. These discussion postings allowed students an opportunity to 
share viewpoints with one another, as well as to respond to challenges to conflicting opinions 
as posed by other students in the course. Each discussion question was devised as to 
encourage differing viewpoints to be presented, and students were required to participate in 
these postings. 
Based on learner satisfaction levels and measures of success, asynchronous on-line 
courses are comparable with the synchronous Iowa Communications Network as a method 
for distance education delivery. As ICN course delivery emulates that of traditional 
classroom instruction (Sorenson, 1997) and prior research has found student achievement and 
satisfaction with ICN delivery to be equal to that of traditional instruction (Baker, 1997; 
Simonson et al., 2000), on-line instruction may be considered equally comparable to 
traditional face-to-face classroom instruction. 
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Conclusions 
1. The ICN and on-line course delivery formats can provide quality courses that are 
equally comparable to traditional face-to-face classroom instruction, while providing 
flexibility and convenience. 
2. Participants were found to be similar in both background and learning expectations 
for the course format in which enrolled. 
3. On-line students scored significantly better on the quizzes than did students taking 
these courses over the ICN. 
4. No differences were found between the two delivery formats for design project scores 
or the total achievement point scores. 
5. Results of this study suggest that asynchronous on-line instruction, with on-line 
students reporting a significantly higher level of satisfaction with learning and course 
delivery format than did ICN students, surpasses that of synchronous ICN course 
delivery in student satisfaction ratings. 
6. Interaction as provided in the courses by these two delivery formats was comparable. 
Recommendations 
Based upon the findings of this research, with the aid of the literature introduced in 
chapter two, the following recommendations should be considered. 
1. The utilization of asynchronous on-line courses should be increased. Asynchronous 
on-line instruction provides flexibility and convenience, advantages that are important 
to the adult learner. With an increasing number of households obtaining a computer 
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and Internet access, the use of on-line course delivery offers tremendous potential for 
distance education. On-campus students can also benefit from the flexibility and 
convenience provided by asynchronous course offerings. An increase in on-line 
course work could serve to provide learning opportunities for those students with no 
previous access to such information or to pursue a higher education degree. 
2. Further study is needed to determine factors impacting the difference in achievement 
found between on-line and two-way interactive televised courses. 
3. A course needs survey should be conducted when developing course topics. An 
instructor's interest alone in developing a topic for distance education does not 
necessarily generate an interested audience or correlate to a successful course. 
4. Educational institutions should explore distance education course sharing agreements. 
Incorporation ofICN and on-line distance education courses can allow for curriculum 
expansion and provide opportunities to share quality courses with other learning 
institutions. On-line and ICN courses could be used to provide horticulture courses in 
collaboration among high schools and universities to reduce duplication and costs. 
5. As more time and effort is needed to develop on-line course material than that for 
traditional classroom or ICN instruction, faculty should be given adequate time, 
technical support, and financial or other incentives to develop quality on-line course 
material and stay abreast of technological change. It is expected that improvements 
to on-line technology will continue to rapidly develop, thus on-line instructors should 
have the latest version of computer software available. But if the instructor's version 
of software is newer than the students, students may not be able to open messages or 
receive attachments from the instructor. Hardware and software specifications should 
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be made clear to all students before enrollment in an on-line course to prevent access 
deterrents. 
6. Quality standards need to be followed in course planning and delivery of on-line 
courses. Although similar to traditional instruction, on-line courses require a 
different set of quality standards. Decisions made at the planning level can impact 
course delivery. Considerations should include document design and elements, 
technical requirements, file sizes, interface, navigation, and security issues. 
7. Although distance education has the potential for "unlimited" class size, existing 
instructor manpower must be considered as a limiting force. A distance education 
instructor must plan and allow ample time for correction and timely feedback on 
assignments, plus time for interaction with students. 
8. Assessment of technology and tools for applied techniques to enhance interaction and 
critical thinking skills need to be continuously evaluated for on-line and ICN 
coursework. As the literature finds interaction between instructors and students 
highly desirable and an essential characteristic indicative of a quality course, this area 
should be continuously investigated for new ideas and improvements to existing 
strategies to supply interaction. 
9. Further study is needed to evaluate on-line learning to determine any changes in 
achievement and attitudes of students over time. In the presence of continuous 
technological change to instructional delivery formats, more evidence will be need to 
be gathered in this area. 
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APPENDIX A. 
COURSE NEEDS SURVEY 
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. ·. 
HERB:A,CEOUS PERENNIAL COURSE SURVEY·· ..., Yvonne Nilles, Graduate Student 
Department of Horticulture 
Iowa State University 
In order to develop an ISU Horticulture course fot the lnqirnet, I would like to obtain your input regarding 
the content for1his. course. I plan to coµipare the different.fonnats by which tJijs course will be offered . 
.. 
.PleMe rank from· 1 • 19 yQur interest in the 
following eo11rse sunject areas 
(l = tl10st interest; 10 = least interest}; 
Spring Blooming Perennials 
Sunu:trer Blooming• Perennials 
Fall Blooming Perennials 
Floral Design 
Shade Gardening 
Roses 
Garden Design with Perennials 
Bulbs, Corms and Tubers 
Ornamental Grasses 
Herb Gardening 
Please rank from l • 10 the information you 
would .like inelu:ded in .these modules: 
Latin Names 
Propagation 
Culture/Care 
Pests and Diseases 
Recommended Cultivars 
Exhibition Tips 
Plant Anatomy 
Identification 
Butterliy/Bird Attraction · 
.Please rate your current knowledge level of 
each subject El = very little knowledge; 5 = 
great deal ofknowledge): 
Please include the following information 
about yourselF: 
Age: ___ _ Mor F 
Occupation: ----------
D Yes, I am interested in taking this 
course, (please rank l st - 4th your 
preference of the following:) 
1 by Internet course. 
2. __ _ 
4 ---
3 __ _ 
byICN, (on TV, at selected 
sites in Iowa). 
by classroom on ISU campus. 
by videotape. 
D No. I am not interested. 
Thank you for your participation in this survey. lnfonnation regarding enrollment for this 
course, which will be offered in Fall 2001, wilt be announced in the future. 
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IOWA STATE UNIVERSITY 
Study 40 hardy perennials 
and/or 40 annuals this fall 
Two one-credit courses in horticulture will teach you how to identify and use 
plants that perform well in Iowa. Each course is available via the Iowa Communications 
Network (ICN) and on the World Wide Web. Register for one or both courses. 
Instructor Yvonne 
Nilles is a research 
graduate assistant in 
horticulture at Iowa 
State. Her emphases 
are teaching and 
floriculture. Iowa 
State University 
provides unbiased, 
research-based 
horticultural 
information to 
citizens as a part of 
its land-grant 
mission. The 1997 
Gourman Report 
ranked Iowa State's 
undergraduate 
horticulture program 
3rd in the nation. 
For additional 
information about 
course content, contact 
ynilles@iastate.edu 
Register online or 
download the form at 
hl1p:ilwww.liJcltarncr.iaslatc.alu 
or call Iowa State 
University Continuing 
Education and 
Communication 
Services, 
(800) 262-0015. 
Plant selection and uses 
Design and maintenance fundamentals 
Specialty garden ideas 
Planning and preparation 
Propagation techniques for starting new 
perennials from existing beds 
Sources and cultivar recommendations 
The courses are designed for Master Gardeners 
and anyone who wants to learn more about ~ 
perennials and annuals. ·~) 
Course spec:ifics- ',• .. · . 
Perennial Garden Flowers ': 
Course: Horticulture 493, section 1 ~\ .. 
Dates: September 10- October 8 
Registration deadline: August 27 
Annual Garden Flower• 
Course: Horticulture 493, section 2 ·' 
Dates: October 15- November 12 ~
Registration deadline: October 1 
For each course--
Prerequisite: none 
Credit: 1 undergraduate or nonmajor graduate credit 
Tuition: undergraduate $130, graduate $206 
Text: none 
via Iowa Communications Network 
Minimum of four students per ICN site 
Monday 6:00 - 9:00 p.m. 
Tentative sites: 
Ames, 13 Curtiss Hall, ISU 
Cedar Rapids 
Council Bluffs 
Davenport 
Des Moines 
• OR. via World Wide Web 
Computer requirements 
Internet access with minimum 4.5 Netscape 
(6.0 not recommended) or 5.0 Internet 
Explorer 
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August 28, 2001 
Hello! 
Welcome to Horticulture 493-Workshop in Horticulture: Perennial Garden Flowers, a 1-
credit course delivered through the Iowa Communications Network. 
ICN Class Dates: September 10-0ctober 8, Mondays, 6:00 p.m. - 9:00 p.m. 
Origination ICN site: Ames - Curtiss Hall, Room 9 Brenton Center. 
Other sites include Davenport, Des Moines, Clear Lake, and Muscatine. 
Please note your ICN site location on the attached page. 
This course will consist of 5 lessons. Each of the first 4 lessons will include an in-depth 
study unit on a set of 10 perennial plants, for a total of 40 plants to be covered in the course. 
At the beginning of Lessons 2, 3, 4 and 5 there will be a short 25-point quiz over the 10 
plants discussed in the prior lesson. 
Quizzes (25 points ea.): 
Class Participation: 
Final Design Project: 
Course Requirements 
100 pts. 
50 pts. 
100 pts. 
250 pts. 
The enclosed pamphlet is provided as reference material for this course. 
You may e-mail me at ynilles@iastate.edu or reach me by cell phone at 515/689-0284. 
Please feel free to contact me if you have any questions regarding this course . 
• Happy Gardening! 
Yvonne Nilles 
P.S. If your plans change and you need to drop this course, contact Continuing Education at 
515/294-0013 or 1-800-262-0015. If you do not contact Continuing Education, the 
University will assume you are still enrolled and you will be billed for the full tuition. 
Instructors are required to approve all audits. This is the link for more information about the 
audit policy: http://www.iastate.edu/~catalog/2001-03/policy.html 
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August 28, 2001 
Hello! 
Welcome to Horticulture 493-Workshop in Horticulture: Perennial Garden Flowers, a 1-
credit course delivered through the World Wide Web by W ebCT courseware. 
ISUID Card 
To access WebCT, an ISU NET-ID card is required. An ISU card will be mailed to you with 
instructions for obtaining your NET-ID. If you have not received an ISU card, you will need 
to contact the Continuing Education Department at 1-800-262-0015. 
New Students: You should have received your ISU ID card in the mail, along with 
instructions for selecting your personal password. If you have not received this card, contact 
the Continuing Education Department at 1-800-262-0015. 
Logging On to the Course 
Access the course at http://webct.ait.iastate.edu:8900. To login, type in your Net-ID user 
name and Password in the boxes as instructed. This should open your "My WebCT''. Click 
on HORT 493:Workshop: Perennial Garden Flowers, located on the left side of the screen. 
Open the "Introduction" page by clicking on the icon on the Homepage. 
The Introduction will acquaint you with the course requirements. I would encourage you to 
log on to the course and review the introduction, calendar and syllabus. Lesson One may be 
accessed beginning on September 10. If you have problems, e-mail me at 
ynilles@iastate.edu or reach me by cell phone at 515/689-0284. 
Quizzes (25 points ea.): 
Discussion forums: 
Final Design Project: 
Course Requirements 
100 pts. 
50 pts. 
100 pts. 
250 pts. 
Again, please feel free to contact me if you have any questions or problems accessing this 
course. 
:(It Happy Gardening! 
Yvonne Nilles 
P.S. If your plans change and you need to drop this course, contact Continuing Education at 
515/294-0013 or 1-800-262-0015. If you do not contact Continuing Education, the 
University will assume you are still emolled and you will be billed for the full tuition. 
Instructors are required to approve all audits. This is the link for more information about the 
audit policy: http://www.iastate.edu/~catalog/2001-03/policy.html 
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October 5, 2001 
Hello! 
Welcome to Horticulture 493-Workshop in Horticulture: Annual Garden Flowers, a 1-credit 
course delivered through the Iowa Communications Network. 
ICN Class Dates: October 15 - November 12, Mondays, 6:00 p.m. - 9:00 p.m. 
Origination ICN site: Ames - Curtiss Hall, Room 9 Brenton Center. 
Other sites include Davenport, Des Moines, Clear Lake, and Muscatine. 
Please note your ICN site location on the attached page. 
This course will consist of 5 lessons. Each of the first 4 lessons will include an in-depth 
study unit on a set of 10 annual plants, for a total of 40 plants to be covered in the course. At 
the beginning of Lessons 2, 3, 4 and 5 there will be a short 25-point quiz over the 10 plants 
discussed in the prior lesson. 
Quizzes (25 points ea.): 
Class Participation: 
Final Design Project: 
Course Requirements 
100 pts. 
50 pts. 
100 pts. 
250 pts. 
The enclosed pamphlet is provided as reference material for this course. 
You may e-mail me at ynilles@iastate.edu or reach me by cell phone at 515/689-0284. 
Please feel free to contact me if you have any questions regarding this course . 
• Happy Gardening! 
Yvonne Nilles 
P.S. If your plans change and you need to drop this course, contact Continuing Education at 
515/294-0013 or 1-800-262-0015. If you do not contact Continuing Education, the 
University will assume you are still enrolled and you will be billed for the full tuition. 
Instructors are required to approve all audits. This is the link for more information about the 
audit policy: http://www.iastate.edu/~catalog/2001-03/policy.html 
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October 5, 2001 
Hello! 
Welcome to Horticulture 493-Workshop in Horticulture: Annual Garden Flowers, a 1-credit 
course delivered through the World Wide Web by WebCT courseware. 
ISUID Card 
To access WebCT, an ISU NET-ID card is required. An ISU card will be mailed to you with 
instructions for obtaining your NET-ID. You must activate this card by registering for a 
NET-ID to access the course. If you have not received an ISU card, you will need to contact 
the Continuing Education Department at 800/262-0015. 
New Students: You should have received your ISU ID card in the mail, along with 
instructions for registering for your NET-ID and selecting your personal password. If you 
have not received this card, contact the Continuing Education Department at 800/262-0015. 
Logging On to the Course 
Access the course at http://webct.ait.iastate.edu:8900. To login, type in your Net-ID user 
name and Password in the boxes as instructed. This should open your "My WebCT". Click 
on HORT 493:Workshop: Annual Garden Flowers, located on the left side of the screen. 
Open the "Introduction" page by clicking on the icon on the Homepage. 
The Introduction will acquaint you with the course requirements. I would encourage you to 
log on to the course and review the introduction, calendar and syllabus. Lesson One may be 
accessed beginning on October 15. If you have problems, e-mail me at ynilles@iastate.edu 
or reach me by cell phone at 515/689-0284. 
Quizzes (25 points ea.): 
Discussion forums: 
Final Design Project: 
Course Requirements 
100 pts. 
50 pts. 
100 pts. 
250 pts. 
Again, please feel free to contact me if you have any questions or problems accessing this 
course . 
• Happy Gardening! 
Yvonne Nilles 
P.S. If your plans change and you need to drop this course, contact Continuing Education at 
515/294-0013 or 800/262-0015. If you do not contact Continuing Education, the University 
will assume you are still enrolled and you will be billed for the full tuition. Instructors are 
required to approve all audits. This is the link for more information about the audit policy: 
http://www.iastate.edu/~catalog/2001-03/policy.html 
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Horticulture 493: Perennial Garden Flowers 
Student Survey 
In order to better understand and to serve student needs, please complete the following 
questionnaire and return via e-mail to me at ynilles@iastate.edu before 9/10/01. Thank you. 
1. Have you ever taken a previous distance education course? 
2. If yes to #1, by which format(s)? 
3. Which teaching method do you prefer? 
D Yes D No 
D ICN (Iowa Communications Network) 
D Videotape 
D Correspondence 
D World Wide Web 
D Traditional classroom 
DICN 
D Videotape 
D Computer-based over the WWW. 
4. What is your prior experience(s) in horticulture? 
5. What prior education have you obtained? 
6. Why did you enroll in this course? 
D Employed in a horticultural related field 
D Master Gardener 
D Garden Club/Plant society member 
D Self-study/home gardener 
D Beginning Learner 
D Completed degree related to horticulture 
D Completed degree, non-horticultural 
D Horticulture workshops/seminars 
D Other horticulture credit courses 
DNone 
For credit toward: D Undergraduate degree 
D Graduate degree 
D To gain job-related information 
D Master Gardener refresher course 
D Interest in perennials/ gardening 
7. What are your main learning expectations for this course? 
D Cultural requirements of perennial plants 
D Flowerbed design 
D Plant identification 
D Obtain overview on perennial plants 
D To learn more on horticulture in general 
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Horticulture 493: Annual Garden Flowers 
Student Survey 
In order to better understand and to serve student needs, please complete the following 
questionnaire and return via e-mail to me at ynilles@iastate.edu before 10/15/01. Thank you. 
1. Have you ever taken a previous distance education course? 
2. If yes to #1, by which format(s)? 
3. Which teaching method do you prefer? 
DYes DNo 
D ICN (Iowa Communications Network) 
D Videotape 
D Correspondence 
D World Wide Web 
D Traditional classroom 
DICN 
D Videotape 
D Computer-based over the WWW. 
4. What is your prior experience(s) in horticulture? 
5. What prior education have you obtained? 
6. Why did you enroll in this course? 
D Employed in a horticultural related field 
D Master Gardener 
D Garden Club/Plant society member 
D Self-study/home gardener 
D Beginning Leamer 
D Completed degree related to horticulture 
D Completed degree, non-horticultural 
D Horticulture workshops/seminars 
D Other horticulture credit courses 
D None 
For credit toward: D Undergraduate degree 
0 Graduate degree 
D To gain job-related information 
D Master Gardener refresher course 
D Interest in perennials/gardening 
7. What are your main learning expectations for this course? 
D Cultural requirements of perennial plants 
D Flowerbed design 
D Plant identification 
D Obtain overview on perennial plants 
D To learn more on horticulture in general 
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October 13, 2001 
Horticulture 493 Students: 
In an effort to study the student satisfaction levels with the two formats used to teach 
Horticulture 493, Section 1: Perennial Garden Flowers, you are asked to participate in a study 
survey examining learner satisfaction. This information will be used in a thesis study 
comparing the ICN and Internet teaching formats of a Horticulture course. 
Please complete the attached survey within the next week and return to me at: 
Yvonne Nilles 
014 Horticulture Hall 
Iowa State University 
Ames, IA 50011 
Thank you for your participation in this survey. All information received will be kept 
completely confidential. Your prompt completion of this survey is appreciated, and your 
participation is on a voluntary basis. If you have any questions regarding this survey, please 
feel free to contact either myself, or my major professor, Dr. Jeffery Iles. 
Yvonne Nilles 
Graduate Research Assistant 
Department of Horticulture 
Email: 
ynilles@iastate.edu 
Phone: 
515/689-0284 (cell) 
Dr. Jeffery Iles, Chairman 
Department of Horticulture 
Email: 
iles@iastate.edu 
Phone: 
515/294-0029 
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November 17, 2001 
Horticulture 493 Students: 
In an effort to study the student satisfaction levels with the two formats used to teach 
Horticulture 493, Section 2: Annual Garden Flowers, you are asked to participate in a study 
survey examining learner satisfaction. This information will be used in a thesis study 
comparing the ICN and Internet teaching formats of a Horticulture course. 
Please complete the attached survey within the next week and return to me at: 
Yvonne Nilles 
014 Horticulture Hall 
Iowa State University 
Ames, IA 50011 
Thank you for your participation in this survey. All information received will be kept 
completely confidential. Your prompt completion of this survey is appreciated, and your 
participation is on a voluntary basis. If you have any questions regarding this survey, please 
feel free to contact either myself, or my major professor, Dr. Jeffery Iles. 
Yvonne Nilles 
Graduate Research Assistant 
Department of Horticulture 
Email: 
ynilles@iastate.edu 
Phone: 
515/689-0284 (cell) 
Dr. Jeffery Iles, Chairman 
Department of Horticulture 
Email: 
iles@iastate.edu 
Phone: 
515/294-0029 
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Your Feelings about ICN Distance Education Courses 
Please indicate the extent to which you agree with the following statements about the ICN distance 
education courses you have completed. 
Key: SD Strongly Disagree 
D Disagree 
U Undecided 
A = Agree 
SA Strongly Agree 
Example: (circle one) 
1. Granting college credit for ICN courses is a good idea. SD D U A SA 
Explanation: By circling "A" this person agrees that granting college credit for ICN courses is a 
good idea. 
1. I enjoyed learning from the ICN lessons 
2. ICN courses should be utilized more often to deliver 
agriculture-related instruction. 
3. I felt more isolated as a student when I took courses by 
the ICN. 
4. I would recommend ICN courses to my friends. 
5. Leaming through ICN instruction was convenient. 
6. Leaming through ICN allowed me to control the pace 
of my learning. 
7. I preferred ICN courses to traditional classroom 
instruction. 
8. Leaming through ICN was boring. 
9. I would enroll in another ICN course. 
10. ICN courses provided me with learning opportunities 
that I otherwise would not have had. 
11. I would not have taken ICN courses ifl had some 
other means of acquiring course credit. 
12. The amount of interaction with the instructor was adequate. 
13. The amount of interaction between students was adequate. 
(circle one) 
SD D U A SA 
SD D u A SA 
SD D U A SA 
SD D u A SA 
SD D u A SA 
SD D u A SA 
SD D U A SA 
SD D u A SA 
SD D u A SA 
SD D u A SA 
SD D U A SA 
SD D u A SA 
SD D u A SA 
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Your Feelings about Internet Distance Education Courses 
Please indicate the extent to which you agree with the following statements about the Internet 
distance education courses you have completed. 
Key: SD 
D 
u 
A 
SA 
Example: 
Strongly Disagree 
Disagree 
Undecided 
Agree 
Strongly Agree 
(circle one) 
1. Granting college credit for Internet courses is a good idea. SD D U A SA 
Explanation: By circling "A" this person agrees that granting college credit for Internet courses 
is a good idea. 
1. I enjoyed learning from the Internet lessons 
2. Internet courses should be utilized more often to deliver 
agriculture-related instruction. 
3. I felt more isolated as a student when I took courses by 
Internet. 
4. I would recommend Internet courses to my friends. 
5. Leaming through Internet instruction was convenient. 
6. Leaming through Internet allowed me to control the pace 
of my learning. 
7. I preferred Internet courses to traditional classroom 
instruction. 
8. Leaming through Internet was boring. 
9. I would enroll in another Internet course. 
10. Internet courses provided me with learning opportunities 
that I otherwise would not have had. 
11. I would not have taken Internet courses if I had some 
other means of acquiring course credit. 
12. The amount of interaction with the instructor was adequate. 
13. The amount of interaction between students was adequate. 
(circle one) 
SD D U A SA 
SD D u A SA 
SD D U A SA 
SD D u A SA 
SD D u A SA 
SD D u A SA 
SD D U A SA 
SD D u A SA 
SD D u A SA 
SD D u A SA 
SD D U A SA 
SD D u A SA 
SD D u A SA 
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HORT 493: Perennial Flowers Design Project 
100 pts. 
This final project is to design a perennial flowerbed, which incorporates any number of the 
40 plants we will be covering in this course. The bed may be any size, shape, or theme and 
should be a creative design you actually plan to use at an existing site, such as your home or 
at the home of a friend or relative. 
Start thinking now where you'd like a new perennial bed located and keep this in mind as we 
cover plants that may be suitable in height, color and form for your design and site location. 
Grading for the final design project will be as follows: 
Suitability of Plants Selected for Site, including 
Similar Culture/Maintenance Requirements - 50 points 
Use of Design Rules - 25 points 
Creativity & Originality of Design - 15 points 
Neatness and Precision of Plan - 10 points 
100 points 
The design and a brief site description will be due at the end of this course and must be 
postmarked no later than Oct. 22 to receive full credit for this project. Five points will be 
docked for each day the postmark is late. (No excuses!) 
Mail this final project to: 
Yvonne Nilles 
Department of Horticulture 
014 Horticulture Hall 
Iowa State University 
Ames,IA 50011-1100 
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HORT 493: Annual Flowers Design Project 
100 pts. 
This final project is to design an annual flowerbed, which incorporates any number of the 40 
plants we will be covering in this course. The bed may be any size, shape, or theme and 
should be a creative design you actually plan to use at an existing site, such as your home or 
at the home of a friend or relative. 
Start thinking now where you'd like a new annual bed located and keep this in mind as we 
cover plants that may be suitable in height, color and form for your design and site location. 
Grading for the final design project will be as follows: 
Suitability of Plants Selected for Site, including 
Similar Culture/Maintenance Requirements - 3 5 points 
Use of Design Rules - 25 points 
Creativity & Originality of Design - 30 points 
Neatness and Precision of Plan - 10 points 
100 points 
The design and a brief site description will be due at the end of this course and must be 
postmarked no later than Nov. 26 to receive full credit for this project. Five points will be 
docked for each day the postmark is late. (No excuses!) 
Mail this final project to: 
Yvonne Nilles 
Department of Horticulture 
014 Horticulture Hall 
Iowa State University 
Ames, IA 50011-1100 
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Hort 493 Perennial Garden Flowers Plant List 
1. Yarrow 
2. Monkshood 
3. Allium 
4. Wormwood 
5. Butterfly Weed 
6. Perennial Bachelor's Button 
7. Coreopsis 
8. Delphinium 
9. Purple Coneflower 
10. Blanket Flower 
11. Iris 
12. Lamb's Ear 
13. Monarda 
14. Baby's Breath 
15. Joe-Pye Weed 
16. Peony 
17. Poppy 
18. Rudbeckia 
19. Salvia 
20. Sedum 
21. Aquilegia 
22. Astilbe 
23. Baptisia 
24. Digitalis 
25. Hemerocallis 
26. Liatris 
27. Lupine 
28. Phlox 
29. Balloon Flower 
30. Veronica 
31. Lily-of-the-Valley 
32. Lady's Mantle 
33. Coral bells 
34. Hosta 
35. Bleeding heart 
36. Virginia bluebells 
37. Solomon's Seal 
38. Lungwort 
39. Periwinkle 
40. Sweet Violet 
84 
Hort 493 Annual Garden Flowers Plant List 
1. Ageratum 
2. Alyssum 
3. Amaranth us 
4. Aster 
5. Bachelor Buttons 
6. Begonia, fibrous 
7. Bells oflreland 
8. Calendula 
9. Celosia 
10. Cleome 
11. Coleus 
12. Cosmos 
13. Dian thus 
14. Dusty Miller 
15. Flowering kale 
16. Globe amaranth 
17. Impatiens 
18. Larkspur 
19. Lisianthus 
20. Vinca 
21. Lobelia 
22. Marigold 
23. Morning Glory 
24. Nasturtium 
25. Nicotiana 
26. Nigella 
27. Pansy 
28. Petunia 
29. Phlox, annual 
30. Portulaca 
31. Salvia 
32. Snapdragon 
33. Statice 
34. Stock 
35. Strawflower 
36. Sunflower 
37. Sweet Pea, annual 
38. Verbena 
39. Wishbone-flower 
40. Zinnia 
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HORTICULTURE 493 
Section 1: Perennial Garden Flowers 
Fall 2001 
Course Grade: -----------
Design Project Score: ________ (100 points) 
Suitability of Plants Selected for Site: 
Similar Culture/Maintenance Requirements ______ (50points) 
Use of Design Rules ______ (25 points) 
Creativity & Originality of Design ______ (15 points) 
Neatness and Precision of Plan ______ (10 points) 
Class Participation: __________ (50 points) 
Total Quiz Scores: __________ (100 points) 
QUIZ 1 QUIZ2 QUIZ3 QUIZ4 
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HORTICULTURE 493 
Section 2: Annual Garden Flowers 
Fall 2001 
Design Project Score: ________ (100 points) 
Suitability of Plants Selected for Site: 
Similar Culture/Maintenance Requirements ______ (35 points) 
Use of Design Rules ______ (20 points) 
Creativity & Originality of Design ______ (35 points) 
Neatness and Precision of Plan ______ (10 points) 
Class Participation: __________ (50 points) 
Total Quiz Scores: __________ (100 points) 
QUIZ 1 QUIZ2 QUIZ3 QUIZ4 
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IOWA STATE UNIVERSITY 
OF SCIENCE AND TECHNOLOGY 
DATE: October 8, 2001 
TO: Yvonne Nilles 
FROM: Janell MeldremfIRB Administrator 
Human Subjects Research Office 
2207 Pearson Hall, Room 15 
Ames, IA 50011-2207 
515/294-4566 
FAX: 515/294-8000 
RE: "A Comparison of Distance Learning in a I-Credit Horticulture Course: WebCT vs. 
ICN" IRB ID 02-113 
TYPE OF APPLICATION: 181 New Project 0 Continuing Review 0 Modification 
The project, "A Comparison of Distance Leaming in a 1-Credit Horticulture Course: WebCT vs. ICN" has 
been approved for one year from its IRB approval date October 5, 2001. University policy and Federal 
regulations ( 45 CFR 46) require that all research involving human subjects be reviewed by the Institutional 
Review Board (IRB) on a continuing basis at intervals appropriate to the degree of risk, but at least once per 
year. 
Any modification of this research project must be submitted to the IRB for prior review and approval. 
Modifications include but are not limited to: changing the protocol or study procedures, changing 
investigators or sponsors (funding sources), including additional key personnel, changing the Informed 
Consent Document, an increase in the total number of subjects anticipated, or adding new materials (e.g., 
letters, advertisements, questionnaires). 
You must promptly report any of the following to the IRB: (1) all serious and/or unexpected adverse 
experiences involving risks to subjects or others; and (2) any other unanticipated problems involving risks to 
subjects or others. 
The PI must retain the signed consent documents for at least three years past completion of the research 
activity. If the principal investigator terminates association with the University before that time, the signed 
informed consent documents should go to the DEO to be maintained. 
You are expected to make sure that additional key personnel who are involved in human subjects research 
complete training prior to their interactions with human subjects. Web based training is available from our 
web site. 
Ten months from the IRB approval, you will receive a letter notifying you that the expiration date is 
approaching. At that time, you will need to fill out a Continuing Review/and or Modification Form and return 
it to the Human Subjects Research Office. If the project is, or will be finished in one year, you will need to 
fill out a Project Closure Form to officially end the project. 
Both of these forms are on the Human Subjects Research Office web site at: 
http://grants-svr.admin.iastate.edu/VPR/humansubjects.html. 
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